
ENGINEERING MUSIC SOUND REPRODUCTION 




For she rifffit way lo moiun a speaker 
in J wall — and much other useful 
speaker informarion see page 3f. 



The serious liohhyisL who makes his oit n disc recordings has long eiiried his professional 
counter pari in the amiiaiiHUy of "hot stylus'' equipment — admittedly costly, but most 
necessary for to/.-t/iiality results, lloiv one reader made his own is described on page 24. 



COMPRESSION AND EQUALIZATION IN SOUND MOVIES 
INPUT TRANSFORMER DESIGN 
THE DIFF AXIAL SPEAKEl? 

Record Revue Audioclinic Jaaz by Jean 



THE STANDARD OF COMPARISON FOR OVER 20 YEARS 

HIGH FIDELITY 



FROM STOCK... ITEMS below and 650 OTHERS IN OUR CATALOGUE B. 

TYPICAL UNITS 




LINEAR STANDARD ■•rl>B 

linear Standard units represent ttie acme 
from the standpoint of uniform frequency 
response, low wave form distortion, 
Ihorougti shielding and dependability. LS 
units have a tuaranteed response within 
Idb. from 20 t> 20,000 cycles. 
Hum balanced coil structures and multi- 
ple alloy shielding, where required, pro- 
vide extremely low inductive pickup. 
These are the finest high fidelity trans- 
formers in the world. 85 stock types 
from milliwatts to kilowatts. 



IS'IOX Shielded Input 

Multiple line (50, 200, 250. 500/600, etc.) 

to 50,000 oums . . . multiple shielded. 

IS.19 Plate to Two Grids 
Primary 15.000 ohms. 
Secondary 95,000 ohms C.T. 



LS'50 Plate to Line 

15.000 ohms to multiple line . 

level. 



. +15 db. 




i 



LS-63 P.P. Plates to Voice Coil 
Primary 10.000 C.T. and 6.000 C T. suited 
to Williamson. MLF, ul.-linear circuits. 
Secondary 1,2, 2.5, 5, 7.5, 10, 15, 20, 
30 ohms. 20 watts. ■ 



CASE LS-1 LS-2 LS-3 

Length 3Ve" 4-7 16 " 513/16' 

Width 2^" 31/2" 5" 

Height 31A" 4-3 16" 411 16" 

Unit wt.3 lbs. 7.5 lbs. 15 lbs. 



HiPERMALLOV series 

This series provides virtually all the 
characteristics of the Linear Standard 
group in a more compact and lighter 
structure. The frequency response is 
within 1 db. from 30 to 20,000 cycles. 
Hipermalloy nickel iron cores and hum 
balanced core structures provide mini- 
mum distortion and low hum pickup. In- 
put transformers, maximum level -l-lOdb. 
Circular terminal layout and top and 
bottom mounting. 
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HA-100X Shielded Input 

Multiple Ifne to 60,000 ohm griij . . . tri- 

alloy shielding for low hum pickup. 

HA-106 Plate to TwO Grills 

15,000 ohms to 135,000 ohms in two sec* 

tions . . +12 db. level. 



HAH3 Plate to Line 

15,000 ohms to multiple line . . . +12 db. 
level ... 0 DC in primary. 



HA-133 Plate (DC) to Line 

15,000 ohms to multiple line . . . +1^ db. 

level ... 8 Ma. DC in primary. 



1 



ULTRA COMPACT series 

UTC Ultra Compact audio units are small 
and light in weight, ideally suited to re- 
mote amplifier and similar compact 
equipment. The frequency response is 
within 2 db. from 36 to 20,000 cycles. 
Hum balanced coil structure plus high 
conductivity die cast case provides good 
inductive shielding. Maximum operating 
level is -l-7db. Top and bottom mounting 
as well as circular terminal layout are 
used in this series as well as the ones 
described above. 
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A-10 Line to Grid 

r.1ultiple line to 50,000 ohm grid 

A-18 Plate to Two Grids 

15,000 ohms to 80,000 ohms, primary and 

secondary both split. 

A-20 Mixing Transformer 

Multiple line to multiple line for mixing 

mll^es, lines, etc. 

A-2E P.P. Plates to line 

30.000 ohms plate to plate, to multiple 

line. 



Case 

Ungtn 
Width . 
Height 

Unit Weight 2 lbs. 



N-1 M-] 

2H' 3-9/16' 

_1-15>16' 2.13/16- 

3"^- 3V2' 
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A CASE 
Length „ 
Width _ 
Height _. 
Unit Weight , 



2" 

Vilb. 



OUNCER series 

UTC Ouncer units are Ideal for portable, 
concealed service, and similar applica- 
tions. These units are extremely compact 
...fully impregnated and sealed in a 
drawn housing. Most items provide fre- 
quency response within 1 db. from 30 to 
20,000 cycles. Maximum operating level 
0 db. These units are also available in 
our stock P series which provide plug-in 
base. The 0-16 Is a new line to grid trans- 
former using two heavy gauge hiper- 
malloy shields for high hum shielding 
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0-1 Line to Grid 

Primary 50, 200/250, 500/600 ohms to 
50,000 ohm grid. 

0-E Plate to Two Grids 

15,000 ohms to 95,000 ohms C.T. 



0-9 Plate (DC) to Line 

Primary 15.000 ohms, Secondary 50, 

200/250, 500/600. 



0-14 SO: 1 line to Grid 

Primary 200 ohms, Secondary ;5 megohm 

tor m\ke or line to grid. 




OUNCER CASE 

Diameter 

Height 

Unit Weight . 



'/." 

1-3/16" 
1 ot. 



SPECIAI- UNITS 
TO YOUR NEEDS 

If you manufacture high fidelity 
gear, send your specifications 
for prices. 



UNITED TRANSFORMER CO. 

1 50 Varick Street, New York 1 3, N. Y. EXPORT DIVISION: 1 3 E. 40ih Si., New York 1 6, N. Y. CABLES: "ARIAB" 



HFT 
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THE BRITISH INDUSTRIES 






]S{ow 



5 Garrard 
Record Players 

each the world's finest 



Why) 




The reason is simply that people's needs in 
record playing equipment vary considerably. 
Even assuming that all models of a line are 
made with the same eye to superlative quality, 
there are still diflferences in budget, variations 
in the physical setup of a music system, the 
user's own attitude toward features vs. price, 
and his personal ability to hear and appreciate 
the subtle variations in performance brought 
out by different record-playing units. 
Therefore, Garrard now makes the following 
5 models, intended to satisfy the requirements 
of every high fidelity system. 

Model 301 .. . 
"The Professional" 
Transcription Turntable: 

^ This is the turntable 
used by Mr. G. A. 
Briggs, at Carnegie 
Hall last October. 
Readers of Audio Magazine will recall that 
stock models of this S89.00 turntable, recently 
tested by an independent laboratory (Audio 
Instrument Co., Inc.), under the personal direc- 
tion of Mr. C. J. LeBel, performed even better 
than most professional disc-recording turn- 
tables. Mr. LeBel's full report was given in this 
magazine (May issue), and we will gladly send 
you a copy of the report. However, Mr. LeBel 
is not the only expert who has checked the 
Model 301 and found it outstanding. Garrard 
puts this turntable through the most exhaustive 
performance test procedure ever devised by a 
phonograph manufacturer . . . and accurate mea- 
surements of speed, wOw, flutter, rumble, flash 
and insulation are contained in an individual 
inspection card, enclosed with each machine, 
and referring to that turntable only. We know of 
no other turntable which is so supported by 
documentary evidence of its fineness. 




RC98... "Crown 11" 
Super Auto-Manual 
Record Changer: 

New ideas come and 
go, but basic engi- 
neering advancements 
have a tendency to long life. This S67.50 unit 
is our highest priced record changer, yet it 
retains some of the basic features which Garrard 
pioneered as long as 20 years ago and which 
have never been surpassed. These include the 
pusher platform — bent spindle combination, 
still the only device insuring gentle handling of 
all records. In addition, the RC98 provides a 
veritable galaxy of innovations. An exclusive 
feature . . . rheostat-controlled continuously 
variable + or — wide range adjustment of each 
speed, "tunes" the changer to the pitch or key 
of a musical instrument. If you have "perfect 
pitch," you may be able to perceive even the 
slightest variations in the music, and you need 
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(his special RC98 feacure to keep all your records 
true lo ihe original performance. Anoiher impor- 
tant KC98 feaiure (now found on ail Garrard 
chancers) is a full-manual position which ^ives 
this auiomatic changer the added versacility of a 
(irsc-iine singie-play manual turntable. 



RC88 ... "Triumph II" 
Deluxe Auto-Manual 
Record Changer: 

Most high fidelity en- 
thusiasts regard our 
previous "Triumph" 
model, the RCSO, as the dean of high fidelity record 
chanf;ers. This machine set the standar<i of the field 
for six years. Now the KCSO has been superseded 
hy the new RC88, which nets for S54.50. You can 
incorporate the RC88 into your system, knowing 
that it offers you features tested in thousands of 
homes and literally millions of playing hours. Be- 
sittes the pusher platform, the KC88 has the all- 
Garrard-built Iniluction Surge 4-pole shaded motor 
— smoothest, quietest, most powerful and up-to- 
date type available today. This motor will cause 
no hum, even when used with sensitive pickups. It 
^^ill run tirelessly anil elTortlcssly year after >ear. 
And — (he main operating part of the motor, the 
rotor, is super-hnished am! indiviilually weighted 
by exclusive Garrard eijuipment . . , for quiet, per- 
fect speid. The RC88, RC98 and RC121, are driven 
by a new-type true-turret drive with all speeds 
operating directly off the motor on a single turret. 
This provides excellent results, without belts. 



RC121 ..."Renown" 
Auto-Manual 
Mixer Changer: 

This fine unit is the 
first Garrard Record 
Changer to be made 
with the straight spindle — Overarm arrangement 
of the style you will find in many record changers. 
Hut here any resemblance to ordinary units stops. 
The RC121 is a mighty little machine and a true- 
Garrard changer. It is the most compact, most eco- 
nomical auti>matic changer ever presented by Gar- 
rard. It nets for S42.9U and fits into any cabinet 
area suitable for a record changer. This makes it 
your ideal replacement unit for old-fashioned 
changers of other makes which fit into smaller 
areas than could accommodate previous Garrard 
models. At the same time, desfiiie its compact size, 
the RC121 offers almost every important Garrard 
feature, and some of its Own. It has the same full 
manual position, the same type of motor, the same 
aluminum, true-tangent tone arm, heavy steel unit 
plaie, and inch-high turntable. It comes fully wired, 
ready to plug in and play. A special feature . . . 
Simpli-Mix Operation, permits the RCl21 to op- 
erate automatically on records of varying diame- 
ters, which may be stacked together. 



Model T "Crest" 
Manual Record Player: 

If yours is a budget 
system, and you do not 
need record changing features, the Model T will 
give you all the performance of the famed RC80 
record changer, at the very low net price of S32.50. 
It is basically an RC8U, with the record -changing 
mechanism left off. If you have been checking the 
budget systeni retxtmmendations of experts during 
the past few years, you will have noticed how many 
limes this unit has been endorsed. 

W'e cannot go into greater detail here on the rela- 
tive merits of the various Garrard units. However, 
we do have a special series of Product Analysis 
Sheets, covering each Garrard player. Request 
these sheets for your own comparison. The coupon 
below will bring them to you, with a copy of the 
B.I.C, High Fidelity Plan Book, which illustrates 
all Garrard and other Quality-Endorsed products 
of the B.I.C. Group. 

Sincerely yours. 





rely ypi 



Leonard Carduner 
President 



British Industries Corporation Dept. GF-I6 

Port NX'ashington, N. Y. 

Please send BIC Ili Fi Plan Book, and the follow- 
ing Garrard Product Analysis Sheets: 



Name_ 



□ 301 

□ RC98 

□ RC88 Address 

□ RC121 

□ Model "T" City State. 
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An integroted, motched set of self- 
contained hi-fi products . . .in a wide 
ronge of cabinet styles 

FM-AM Tuner, S-2000: 1 2 coicode FM 
icntitivily, AFC, wide norrow AM bonds, exclu- 
livc buill-in direclabic AM rod ontcnno. 
From J139.00 

20WaH Amplifier, S-1000: puih-bullon record 
cquolixotion, Z7 29 low noiic phono preomp, 
excluiive "cenler-ict" loudneii control, rumble 
ond icratch niten. From $99.50 

Forester 3-Way Speaker System: '/2% IM 
diilorlion at 10 wadi, true horn-looded 12' 
woofer, 300 cpi croiiovcr to 8' mid-range, 
5000 cpscroiiover for 5' tweeter. From $189.00. 
Complete kits from $129.00 

WRITE FOR FREE DESCRIPTIVE LITERATURE 



^^iiiciiONic lifioiAioiiii, INC. 



liOl W. Cullom Ave., Chicago 19, III. 
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TRANSFORMERS 



FOR THE ULTIMATE 
IN HIGH FIDELITY 
AMPLIFICATION 

World-famous Acrosound transformers 
are manufactured under rigid quality 
standards prescribed by Keroes Enter- 
prises. Eacli transformer is tapped at 
the optimum location for best Ultra- 
Linear performance. As a result, lows 
are more articulate, transient qualities 
of fiiglis are preserved and reproduced 
witli sparkling realism. Acrosound 
transformers bear tlie black and gold 
"K" Symbol*— your certification of 
quality electronic products. 

TO-300-5881. KT-66 

Ultra-Linear Wm'son 24.75 

TO-310-6V6 EL-84 18.75 

TO-320-6Y6 18.75 

TO-330-6550. PP-PAR KT-66 

EL-34 Ultra-Linear Wm'son . 39.75 
TO-350-100W- 

Ultra-Linear 6146 49.50 



OUTPUT TRANSFORMER 



Acrosound Ultra-Linear transformers 
feature' 

• Greater bandwidtli for most realistic 
transient r esponse: ± 1 db, 10 CPS 
to 100 KC. 

• Full rated power 20 CPS to 30 KC. 
Twice rated power 30 CPS to 20 KC. 

• Correct tap location for optimum 
Ultra-Linear performance. Tigtit 
coupling between screen and plate 
winding sections. 

• Low and equalized leakage react- 
ances for maximum stable feedback . 

• High primary inductance lor best 
low frequency stability. 

For ttie finest in sound, insist on Acro- 
sound transformers witti the black and 
gold "K" symbol 

'Trademarks identifying electronic equipment meeting 
standards contiolled and prescribed by Keroes Enterprises. 




RICHARD ARBIB^^ 



Britain's First Audio Show 



HtiNDHEus OF PEOPLE queuing in the 
street in drenching rain in order to 
enter the liotel, to queue on the stairs 
to wait, to (jueue along a corridor to get 
into one of the many demonstration rooms, 
was a characteristic which signified that 
London's first Audio Sliow was an un- 
doubted success. 

Held at the fasliionable Wasliington Ho- 
tel in Curzon Street, this was the first of 
Hritain*s Audio Shows, patterned upon 
those only too familiar in U.S.A. The 
crowds were so great that no accurate fig- 
ures of attendance were kejit. It has been 
variously estimated that between 15,000 
and 25,000 people crammed the hotel dur- 
ing the three days the Show was open. 
Your correspondent had such difliculty in 
forcing his way through the crowds that 
he w;is only able to hear personally a few 
of the demonstrations. 

A feature of the Show different to the 
American ones was that the dining room 
and main lounge of tlie hotel had been 
converted into small exhibition halls. Each 
of the 40-odd exhibitors had a small booth 
in which his wares were displayed. Tliis 



* Mvtdcore Solders Ltd., Hemel Hemp- 
steadf HaittSf England. 



was a great advantage because visitors 
who managed to force their way around 
these booths were able to see relatively 
quickly all the new items of Audio equip- 
ment which were on sliow. Each exhibitor 
had one or more rooms in the three floors 
of the liotel whicli were devoted to the 
sound demonstrations. 

The following were probably the most 
outstanding new items of interest and they 
are mentioned in alphabetical order. 

The Acoustical Manufacturing Com- 
pany's constant-charge electrostatic loud- 
speaker had its first public demonstration. 
Attractively designed, the speaker has the 
appearance of an open baflle. Fig. 1, the 
size being only 33" x 25" x 3". The polaris- 
ing supply is incorporated in the base of the 
unit and it is claimed that the response cov- 
ers the whole audio range and will produce 
a level of approximately 95 phons in an 
.'iverage living room. It has a figure-of-eight 
distribution independent of frequency. 
Rumour has it that Williamson, of amplifier 
fame, co-operated with P. J. Walker, 
Acoustical Manufacturing's Managing Di- 
rector, in the design of this unit which un- 
doubtedly was one of the big attractions at 
the Show. 

The great E.M.I, organization has en- 



PRODUCTS CO. 



369 SHURS LANE. PHILADELPHIA 28. PENNSYLVANIA 




Fig. 1 . The Acous- 
tical electrostatic 
loudspeaker is 
claimed to cover 
the audio range 
provided by the 
Quad II amplifier. 
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RT-20'$ 

in circular array 



ANNOUNCING 
THE ADVANCED 




HF-lOO 
weatherproof 
2-way HI-FI 
Projector 




NEW 

en^en 

PROFESSIONAL 

SERIES LOUDSPEAKERS 

FOR INDUSTRIAL, COMMERCIAL, INSTITUTIONAL, 
CIVIL DEFENSE, AND MILITARY SOUND SYSTEMS 

If sound is your business, here is big news for you ... a 
complete new line of loudspeakers to meet for the first time 
every sound system need for both entertainment and effi- 
cient, effective communication. From a fraction of a watt to 
1600 watts or even more ... for high fidelity or high effi- 
ciency coverage ... for distributed or concentrated source 
projection . . . indoors or out— there is a Jensen Profes- 
sional Series loudspeaker that will do the job better, more 
dependably, and more economically than ever before. Just as an 
example, the new Hypex Lifetime Driver Units ite guaran- 
teed indefinitely against failure under normal use! 

Three years of product design and a background of nearly 
30 years of field experience and manufacturing know-how 
come to you in Jensen Professional Series loudspeakers. We 
can't begin to illustrate or describe all the items here— nor 
tell you about all the new features for convenience and 
performance which we've built into them. Catalog 1070 
tells the whole story, including valuable information on 
sound system design. Send for your free copy today. 



Four 12 and 15' 
2-way and ^way 
speakers 



en^en 



MANUFACTURING COMPANY 
6601 S. Laramie, Chicago 38, Illinois 



Oivision of The Muler Co. • In Canada, Copper Wire Products, Ird. Licensee 
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NEW ^70.00 

SLENDYNE 



mil 



OMNIDIRECTIONAL 
DYNAMIC 
PROBE 
MICROPHONE 

MICROPHONES 



IN 



1 



A completely versatile piohe 
iiiicroplioiic of excellent fre- 
quency range (60-13,500) that 
comhines ruggcdncss, beauty 
and reliahilitv. 






Versatility: 

Ruggedness: 
Beauty: 
Reliability: 



For Public Address 
Remote Broadcast 
Theater-Stage 
Sound Systems 



Can be used CO ^ ^oor stand; (2] on .i desk stand; 

(3) uiiickly removed for use as a hand-held microphone; 

(4) furnished with lavalicr cord for wearing around 
tlie neck; (5) impedance switch permits use as 
higli or low impedance microphone. Accessory 
on-oir switch requires no wiring. 

Built to withstand hard usage and extremes of 
temperature and humidity. 

Slender, convenient shape, finished in brushed 
satin clirome. 

High efficiency magnetic materials and circuits assure years 
of consistent high quaiiiy performance. Shure quality 
control techniques result in an exceptionally high 
degree of uniformity for microphone 
interchangeability and multiple use. 



AUdel "530' 



This deluxe version of the SlenJyne has .\ frequency rnnge 
of 50-15,000 cps and is furnished with a Cannon XL-3-11 
broadcast connector. Strikingly atrrnctive non-reflecting 
black and gold anodized finish. 
LIST PRICE SI 10.00 



SHURE BROTHERS, INC. 

222 HARTREY AVENUE • EVANSTON, ILLINOIS 




Fig. 2. The lonophone D-15 loudspeaker 
made in England by Plessey. The unit 
shown contains the r.f. oscillator and the 
speaker "mechanism" itself which has no 
moving parts. 

tered the high fidelity market with a pack- 
aged system including what is called an 
Eniisotiic loudspeaker combination embody- 
ing specially designed speaker units, 
three for the bass and two for the middle 
register, with an electrostatic ribbon trans- 
ducer on the front of the cabinet for the 
extreme top. The loudspeaker cabinet of 
massive design, incorporates an 18-watt 
power amplifier and is connected by 25 ft. 
of cable to wliat must be one of the largest 
preamplifiers which high hdelity enthusi- 
asts have ever seen. 

A feature of the Goodmans Industries ex- 
hibit was their Acoustical Resistance Unit 
which is a device to enable high-quality re- 
production to be obtained with a compara- 
tively small size of cabinet. These units are 
sold so that they can be incorporated by the 
user in cabinets of approved design. 
Goodmans were also demonstrating an ex- 
perimental full-range electrostatic unit. 
G.E.C. were reproducing records through 
their metal cone speaker. 

Another loudspeaker attraction which 
had constant fpieues of enthusiasts await- 
ing to enter the room was Harold Leak's 
demonstration of his latest combination of 
electrostatic and moving coil units. The 
treble electrostatic section incorporates its 
own polarising supply and cross-over net- 
work whilst the bass response is provided 
by an entirely new tvpe of moving-coil 
loudspe;iker designed by Leak and mounted 
in one of the large B.B.C. type cabinets 
used by the corporation in all their studios 
and control rooms. 

Pamphonic were demonstrating the loud- 
speakers which are already quite familiar 
to U.S.A. enthusiasts. I heard from many 
visitors that they considered that the Tan- 
noy demonstration was one of those of the 
highest quality. Tannoy were exhibiting the 
same units which were shown at the Toronto 
Audio Show. The high-frequency unit in- 
corporates a unique phase matching sys-- 
tern, together with a powerful magnet sys- 
tem with a plastic-coated light alloy dia- 
phragm. The low-frequency units employ 
rigid curvilinear cones with tlexible edge 
terminations. 

Another novel reproducer which caused 
interest, was the Plessey lonophone, Ft*?- 2, 




Fig. 3. Trixonic "800" single-unit V2-watt 
amplifier employs a novel arrangement 
of controls— one of which is a loudness 
control. 
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a new 3-letter word that spells . . . 



imprpved Performance in 
Loudspeaker Enclosures through 
'Fricfipn' Loading 



Tlic ARU represents a new, 
improved idea in loudspeaker load- 
ing. Now, a spealxr enelosure need 
be only two-thirds the size required 
for a bass-reflex. 

In addition to extending and rein- 
foreing bass res|30nse, the ARU 
cffeetively smooths out resonant 
peaks. It does this by introdueing a 
resistive element whieh lowers tiie 
'O' of the enelosure as a resonator. 

Morespeeifieally, an enelosure of the 
proper volume for a given speaker or 
speakers — employing the eorreet 
ARU will provide performanee 
notieeably superior to that obtained 
with eonvcntional cabinets. 

The ARU will: 

# Provide bass response down to 
20 cycles witli 

# Negligible resonances above this 
frequency and 

# Effective loading to zero cycles 
with greatly reduced distortion due to 
excessive cone displocement. 




Installation of the ARU is simple. It is pre- 
mountcd in a wood frame that is easily fitted 
into a rectangular aperture in the enclosure — 
and secured by means of ordinary screws. 

Four ARU models are available for 
Goodmans A.\iom and Audiom loudspeakers, or 
other makes of similar characteristics. 



For complete details, see your dealer or write to Dept. QF l 



ROCKBAR CORPORATION 650 Holsteod Avenue, Momoroneck, 
In Canada: A. C. Simmonds and Sons, Ltd., Toronto, Ontario, Canada 



N.Y. 



A Product-of Goodmans Industries 
Makers of the famous GOODMANS High Fidelity LOUDSPEAKERS 
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AN-ECK-OIC 




Anechoic Chamber in World's Largest 
Sound Laboratory, General Electric Com- 
pany, Pittsfield, IVLassachusetts AN-ECK- 
OIC® wedges, Radiation Shielding and 
Si)ring Tension cable floor fabricated and 
erected by THE ECKEL CORPOKA- 
TION, Cambridge, ^Lissachusetts Engi- 
neers, Charles T. Main, Licorjjorated Con- 
tractor, Gilbane Building Company, 

Aneclioic Chambers are recognized a s valuable 
facilities for analyzing sound and it-, properlies, 
insuring maximum accuracy in sound-level 
studies of audio equipment and components. 

Tlie ECKEL COHPOKATION Engineering and 
Insiallalion organization can be lielpful to you 
in solving your sound lal)Orator\ probltnis. 

Pioneers in Anechoic Chamber Construction 

THE ECKEL CORPORATION 

155 Faw'cett Street Cambridge 38, Mass. 
AN-ECK-OIC® Wedges ECKOUSTIC® Panels 



Fig. 4. The plinth 
below the Pye 
"Black Box" rec- 
ord reproducer in- 
corporates an 8- 
valve pre - set 
three-station FM 
tuner controlled 
by plug-in quartz 
crystals. 




4 



which is used in connection with the bass rei>roducer with a 
crossover of 2,000 cps. In operation, a built-in oscillator sui)iilies 
high voltage at radio frequency and this is applied to a Kantlial 
electrode contained in a small <iuartz glass tube. The resultant 
glow discharge can be varied in intensity by modulating the 
oscillator at audio frequency. Owing to the crowds, your cor- 
respondent did not have tlie opportunity of jiersonally hearing 
this combination. {H'e have, and we consider i1 excellent. Ed.) 

Pye were demonstrating their Cantata and Concerto lond- 
sj)eaker systems which are already enjoying good sales among 
I high fidelity stores in this country. 

' Kola-Celestion, R.C.A., Tannoy, Vitavox, and Whiteley were 
all demonstrating speaker combinations which have won favour 
among enthusiasts. Trix were showing an interesting new tyj'C 
of floor cabinet speaker based on a French invention which en- 
ables very wide difTusion to be obtained throngli a single 
internal distributor. 

Gilbert Briggs of AVharfedale was demonstr,il,ing his new loud- 
speaker combinations specially designed for ihe distribution of 
stereophonic sound. 

It was unfortunate that many of the rooms in which these 
demonstrations were given were much too small and the crowds 
I'Ushing in and out did not make it possible to appreciate fully 
the undoubted advantages of many of the newer devices. 

Amplifiers 

So many amplifiers were on show that it is not possible to 
comment upon all of them because this would merely be a cata- 
logue of amplifiers available on the British market. Among the 
new ones seen and heard for the iirst time were those shown by 
Decca, E.M.I., Thermionic, and Trix. 

The design of the Trixonic "800" was particularly iuterest- 
ing because of the unusual method of mounting tlie control 
knobs. This design will be appreciated from Fi(j. 3. 

i 

FM Tuners 

I To meet the demand created by the extension of the B.B.C. 

FM service, several new FM tuners were on show for the first 
1 time. Those of unusual design included the Simon, made to 
I match their tape recorder, and the Pye, built in the form of a 
I plinth to be mounted below their "Black Box" reproducer, 
j as shown in Fig. 4. This instrument has almost the same ap- 
' pearance as the American Columbia 360, and when mounted on 
the FM plinth, provides a combination giving reasonably high 
quality in comparatively small space. It will no doubt be an 
attraction to many smaller homes. 

One of the highest quality FM Tuners available is that made 
by Dynatron which is now a branch of the well-known Ekco 
Organization. It provides prc-set tuning to the three B.B.C. 
programmes and can be mounted in the base of a cabinet and 
operated by remote control through a flexible drive. A fourth 
position is provided for the switching of a gramophone pickup. 

iSome of the leading amplifier manufacturers sliowed FM 
Tuners made to match their preamplifiers. These included Quad, 
I-eak, and Rogers. 
High quality transcription type pickup arms were shown for 
, {Continued on page 50) 
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Designed for making 
Modern High Fidelity 
Recordings 



the New 



REK-O-KUT 




m per 1 




ial 



PORTABLE DISC RECORDER 
and PLAYBACK REPRODUCER 



The new Rek-O-Kut Imperial is equipped with a Model 
TR-12H Turntable driven by a hysteresis motor. Recording 
and playback amplifier is built-in. Recordings can be made 
from tape, live, 'off-the-air' or from other record discs — at 
33J4 and 78 rpm (45 rpm optional). 



I 



mperia 



I 



Offers These New Premium Features : 



■ Overhead Recording Lathe (Model 
M-12S) with Interchangeable Standard 
and Microgroove Leadscrews. Hand- 
crank for Run-in and Run-off Spiral 
Grooves . . . calibrated scale for timing. 

■ Cutting Head (Model R-56) with 
Recording Response from 50 to 10,000 
cycles. 

■ Playback Arm (Model 160) for rec- 
ords up to 16" — with dual-sapphire 
magnetic cartridge. 



New Model M-12S 
Overhead Recording Lathe 
fits Rek-O-Kut Challenger Disc Recorders 
available separately. 



complete with Cutting Head, 120-line Leadscrew 
and Timing Chart 



(less microphone) 





* slightly higher West of Rockies 



See your sound dealer — or write to Dept. VE-1 



with 1 20-line Leadscrew wft 
and Timing Chart | 

(less Culling Head) $13000* 

Model R-56 Cutting Head 60"" 

(Inlerchaiigeable Leadscrew Prices — 
available on requesl) 



REK-O-KUT COMPANY, 38-01 Queens Blvd., Long Island City 1, N. Y. 

EXPORT: Morhan Exporting Corp., 458 Broadway, New York 13, N . Y_ 

Corp., 50 Wingold Ave., Toronto 1 0, Ontario 



CANADA: Atlas Radio 
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NG-SOL^ 

HI-FI TUBES 

For Equipment deserving 
of the name Hi-Fi 

Premium performance to satisfy the most 
critical Hi-Fi enthusiast is engineered into 
these popular Tung-Sol Tubes. Their ratings, 
uniformity and dependability demonstrate 
that Tung-Sol quality control methods 
can achieve in volume production 
the performance levels required for 
highest quality equipment. Available 
through your tube dealer. 

12AX7 TWIN TRIODE VOLTAGE AMPLIFIER 
picks up low level signals without introducing hum. 

5881 BEAM POWER AMPLIFIER 

provides the ultimate in reliability where the 6L6 

is normally called for. 

6550 BEAM POWER AMPLIFIER 
first in the 100 wott power range designed 
specificolly for audio service. 




TUNG-SOL ELECTRIC Inc. 

Newark 4, N. J. 

Soht OHicet: Atlanta. Columbus. Culver Clfy. Dallai, 
Denver, Detroit, Melrose Park (III.). Kewark, Seattle. 



0 s D i 



Sealed Signal 
Beam Flashcii 
Headlamps 



Special SenilconduclcHS 
Pufposa 



LETTERS 



Re-direct re: Transformers 

Sir: 

I was pleased to see that Mr. Crowhurst, in his letter (May 
issue) concerning my article on "Transformer Design for 
'Zero' Impedance Amplifiers'' (March, 1956) "does not con- 
test Mr. Grossner's observation in his concluding paragraph." 
This, incidentally, is the most important paragraph, for it 
reads: "Tests on sta})le zero-resistance (attained by controlled 
positive feedback) amplifiers with output transformers de- 
signed in accordance with the procedures outlined in this arti- 
cle confirm the advantages stated herein." 

Mr. Crowhurst 's argument, tlierefore, seems to be concerned 
primarily with my analysis of low-frequency distortion, al- 
thougli it gives the impression of being an attack u])On the 
major thesis of my article. I believe his relevant criticisms can 
he summarized as follows: 

1) That I have "used X^, as a linear parameter;" 

2) That my low-fre(iuency equivalent circuit is incorrect; 

3) That my ' * assumption that distortion is associated 
with X[, ... is definitely not valid." Again, elsewhere in his 
letter: "the value of Xl is not the determining factor for 
distortion current;" 

4) That "the attainment of precisely zero impedance... 
has no singularly inherent advantage in simplifying or econo- 
mizing in output transformer design." 

I nmst take issue with each of these contentions. 

1) In the article, is explicitly described and treated 
as a non-linear function. For example, after Eq. (9): "the 
inductance, being a non-linear function ..." Again, in the 
paragraph following Eq. {39): "Flux density and non-linear 
nature of Xf " Indeed, a considerable portion of my analysis 
of low-f re<iuency distortion deals with the non-linear nature 
of Xr^, which is shown to depend on the fiux density by virtue 
of tlie fact that permeability and harmonic distortion vary 
with Ilux density. 

2) Mr. Crowhurst proposes a different representation of 
the shunt branch of my equivalent low-f recjuency circuit (fig- 
ure 1.) I have been well aware of the other representations for 
the shunt branch. ^ The configuration I use is quite deliberate 
for the following reasons: 

a) As the circuit most widely used by authorities on 
transformer circuitry, it lends itself to a comparatively simple 
matheniaticnl treatment provided we take the precaution^ of 
using for the efTective value of /», (the reactive component 
of the exciting current) the square root of the sum of the 
S((uares of the fundamental and Iiarmonic comjioneuts of the 
magnetizing current. 

b) The equivalent circuit proposed by Mr. Crowhurst 
yields quantitative results, using a more laborious procedure, 
that are for all practical purposes equivalent to the results 
obtained by the distortion analysis in my article. 

3) Mr. Crowhurst asserts that it is invalid to associate 
distortion with X^. IFe claims to demonstrate his contention 
l)y postulating "a liypothetical transformer with a fairly 
large air ga])" in which the inductance is more linear than a 
core with little or no air gap. If we follow this procedure to 
its logical limit we would remove all the laminations to obtain 
an air core and no distortion due to Xj,, Thus Eq. {9) in my 
article would seem to become invalid. Unfortunately, my 
critic's hypothetical transformer is just that — hypothetical. 
At least 99 per cent of real output transformers have no air 
gap or a very small air gap, otherwise they would become 
exorbitantly large and impractical. 

Partridge, in his excellent analysis of low frequency distor- 
tion, derives the following equation for fractional distortion, 
/?; 



where //= ratio of harmonic to fundamental voltage, Iu/If- 
ratio of harmonic to fundamental current, /.V=:the parallel 
combination of source and load resistances, and Xi, = shunt 
reactance. This equation also clearly shows that Xi, is a de- 
termining factor for di.stoition content. Furthermore, Par- 
tridge's equation reduces to Eq. (5) of my article, if we recog- 
nize that 4Xi^» Hp ;ind we permit I„/If=. 1 in order to find an 
approximate expression for maximum distortion. 



1 For example, four diflerent configurations are shown in 
M.T.T. Staff "Magnetic Circuits and Transformers," 1943, p. 
195. Also, some writers use a Iiarmonic generator in the reac- 
tive branch. 

2 Ibid., pp. 187, 188. 

{Continued on page 53) 
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If it's worth engineers' time... 



it's worth engineered cable 





Belden 

WIREMAKER FOR INDUSTRY 
SINCE I902 
CHICAGO 




5-8 



L 



Magnet Wire • Lead and Fixture Wire • Power Supply Cords, Cord Sets and Portable Cord • Aircraft Wires • Welding Cable 
Electrical Household Reolacement Cords • Electronic Wires • Automotive Reolacement Wire arid Cabl^ 
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TAPE RECORDER 

MICROPHONE 

Here's a new standard for high fidelity 
convenience ... for the home or small 
studio. Attractively styled, and avail- 
able in matching colors, this sensa- 
tional new lightweight champ delivers 
a heavyweight performance throughout 
the entire tone range. Omni-directional 
picl(-up pattern provides uniform fidel- 
ity when more than one performer or 
participant is being recorded at one 
time. 

Versatility underscores the modern 
functionalism of this new design. It 
weighs only 2 ounces, only 35i x 2'/i x 
"4i inches in size . . . can be easily 
handled and used by standing persons, 
or it can be rested on a flat surface for 
conference type picl<-up such as con- 
ference recording. 

Quality in construction means quality 
in tonal reproduction. The microphone 
element is shielded, with very low hum 
picl<-up. Model B-203, ceramic type, 
and Model X-203, crystal type are both 
available with RCA type or miniature 
phone plugs. 

For high fidelity sound that is repro- 
duced to last, use American tape re- 
corder microphones. 

full vision . . « 
full sound . . . 
where fidelity 
speaks for itselfl 



microphones 



ELECTRONICS DIVISION 
ELGIN NATIONAL WATCM CO. 

370 South Fair OaKs, Pasadena, California 




HAROLD LAWRENCE* 
Silence, Please! 



IN 1949 The New Torher, under the vig- 
orous leiidership of the late Harold 
Eoss, declared war on the New York 
Central Railroad. At that time, Grand 
Central Terminal echoed with the sound 
of commercials relayed over a public-ad- 
dress S3'stem every two minutes. If a trav- 
eler happened to arrive at the hall ahead 
of schedule, he might be sold anything 
from beer to flashlight batteries. About the 
only shelter area in the place was the rest 
room. Ross came to the aid of the bad- 
gered commuter in no uncertain terms: 
"We wonder how a traveler would make 
out if he were to carry an amplifier device 
into Grand Central and shout back at the 
commercials. 'Aw, shut up!' would be a 
proper response to make in the great hall 
these days. Undoubtedly the traveler would 
be seized and ejected from the terminal, 
as a disturber of the peace. ' ' 

Almost as a direct result of The New 
Yorker's editorials, the State Public Serv- 
I ice Commission ordered Iiearings on the 
matter. Shortly afterward, the commer- 
cials were discontinued and plans for in- 
I troduoing them on the city's buses were 
also dropped. 

During this affair, a term invented by 
1 radio broadcasters came into its own: 
"captive audience." An audience becomes 
f captive when it enters or passes through a 
I given place for one purpose, only to find 
itself face to face (or ear to ear) with 
commercials. The technique is commonly 
employed in restaurants where "mes- 
sages" are inserted between pieces of din- 
ner music on special FM circuits, and in 
movie houses that include commercial trail- 
ers announcing the new sale at a super- 
market or the sensational values to be 
found at tlie local haberdasher. In such 
situations, the audience is trapped: It 
came to eat or to watch a film, and found 
itself instead the target of pitchmen. 

In this age of electronics, there are 
many other invaders of the privacy of the 
individual. "In the realm of sound or 
ratlier noise," wrote Ashley Montagu in 
a recent article for The Saturday Review, 
"it must be said that the offenses com- 
mitted this way in the United States are 
unparalleled for sheer barbarism anywhere 
else in the world." He goes on to mention 
the din and discord created by automobile 
horns, tlie noises of gear-shifting, the back- 
firing of trucks and buses, tlie shriek of 
police sirens, the blasts of factory whistles 
and mobile PA units. 

The human nervous system, however, 
can withstand these industrial and mechan- 
ical noises to a far greater extent than it 
can the type of commercials mentioned 
above. There are more subtle forms of 
audio torture than the ear-drum-assaulting 
noises of modern urban life. For example, 
has it ever occurred to 3-ou that we are all 
members of a captive audience for certain 
recorded music f 

In bars, diners and soda parlors across 
the nation, some 500,000 juke boxes pour 



'26 West Ninth Street, New York 11, 
N. Y. 



forth bassy and brassy accompaniments to 
our drinks, sandwiches and banana splits. 
Salon music oozes from strategically lo- 
cated speakers in restaurants and cocktail 
lounges. Music of the potted palm variety, 
of course, has been with us for a long time. 
But since the advent of tape recording 
and the microgroove disc, background mu- 
sic has made inroads in entirely new fields. 

Some new apartment houses feature 
such added inducements to prospective ten- 
ants as music-filled corridors and elevators. 
The hush of the funeral parlor is now 
soothingly broken by tranquil music ema- 
nating from cleverly hidden speakers. 
Banks have lost much of their austerity 
these days by blending mood music with 
financial transactions. Dentists' instruc- 
tions, "Open . . . Rinse . . . Spit . . .", 
are now heard above the sounds of violins 
in thirds. The list also includes factories, 
supermarkets, hospitals, bus and railroad 
terminals, hotel lobbies, drug stores, the- 
atre lounges, office reception rooms, barber 
shops, etc. You simply can't get away 
from it. 

With rare exceptions, the type of music 
heard in these places is cut from the same 
bolt of velvet; that is, the arrangements 
are almost uniformly in the Mantovani tra- 
dition, with syrupy strings, mooning horns, 
listless beat and larger-than-life echo- 
chamber sound. Some enterprising business 
people, for whom ready-made programming 
services are unacceptable, select and play 
their own records and tapes. One French 
restaurant on Long Island, for instance, 
maintains a first-class record library of 
the latest Parisian "chansons," in taste- 
ful versions. But tasteful or not, there are 
times when (1) you want to be alone with 
your thoughts, (2) you've heard enough 
background music for one day, and (3) 
the volume level is so high it drowns out 
conversation. 

In addition to piped-in background mu- 
sic, the portable radio has made further 
encroachments upon our musical privacy. 
TV competition has forced radio broad- 
casters to emphasize music above other 
forms of entertainment. This fact, coupled 
with the phenomenal rise in the sales of 
portable radios — a result of the develop- 
ment of the transistor — has served to bring 
music into even more remote areas. 

On the beach, one can no longer bask in 
the sun and listen to the roar of the waves; 
the blare of the tiny receivers takes care 
of that. Weekend vacationers armed with 
their indestructible (so the advertisements 
claim) portables add to the din of subways 
and buses. 

We won 't mention the cab drivers whose 
tastes don't exactly coincide with yours. 
In the new "midget" taxis of New York 
City, where the passenger practically leans 
over the driver's shoulder, a rock-and-roll 
number could bring on temporary ( ! Ed.) 
insanity. 

Let there be no mistake about it: I love 
music. But, to paraphrase RCA Victor's 
slogan ("The Music You Want, When You 
Want It"), I don't want the music I 
don't want, when I don't want it! 
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ELECTRONICS 





The British Electronics Industry is making 
giant strides with new developments in a 
variety of fields. Mullard tubes are an 
important contribution to this progress. 



r 




For medium power equipments 
Britisfi liigli fidelity experts choose tlie 



The Mullard i ange of high fidelity tubes is accepted 
in Britain as the standard by which others are judged. 
This is because many years of research and develop- 
ment have been spent in producing a range that will 
meet the requirements of high fidelity sound repro- 
duction in all respects. Take the Mullard EL84 for 
example. A pair of these tubes provide a power out- 
put of low at a distortion level of less than 1%. 
Furthermore, iheir transconductance of over 1 1,000 
limhos results in an exceptionally high sensitivity. 
The EL84 may be used for higher powers too. Two 
tubes in push-pull will provide outputs of up to 
1 7V;' at an overall distortion of 4%. 
At maximum ratings one EL84 has a plate dissipation 
of 12W and gives an output of 5-6W for an input 
signal of less than 5V r.m.s. 

Supplies of the EL84 for replacement in British 
equipments are available from the companies 
mentioned below. 



Principal Ratings 

Heater 

Max. plate voltage 
Max. plate dissipation 
Max. screen voltage 
Max. screen dissipation (max 
Max. cathode current 




ignal) 



6.3V. 0.76A 

300V 

I2W 

300V 

4W 

65mA 



Base 

Small button noval 9-pin 




Supplies available from: — 

In the U.S.A. International Electronics Corporation, 
Dept. A6, 81 Spring Street, N.Y.I2, New York, U.S.A. 

In Canada Rogers Majestic Electronics Limited, 
Dept. HJ, 1 1-19 Brentcliffe Road, 
Toronto 17, Ontario, Canada. 



Mullanl 



HULURD OVERSEAS LTD,, CENTURY HOUSE, SHAFTESBURY AVE., LONOON, ENGLANO 

Milliard Is the Trade Mark of Mullard Ltd. and is registered | (^^||^^ | 
in most of the prirtcipal countries of the world. 
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The magnificent TRI-CHANNEL Sound System puts a magic new- 
world of music at your fingertips ... a world of pleasure, prestige 
and deep personal fulfillment. 

To those who judge quality by these values, we offer the opportunity 
to know fine music as only a master instrument can reproduce it. We 
invite you to join the select circle of true music lovers and audiophiles 
who seek the satisfying richness of fine music . . . superbly performed 
. . . faithfully reproduced. 

"Because of -the quality sUmdards employed to obtain the amazing 
and unparalleled performance of TRI-CHANNEL Systems, produc- 
tion must, of necessity, be restricted. Ask your sound specialist to 
contact us today to arrange a demonstration for you. 

TRI-CHANNEL SOUND SYSTEM SPECIFICATIONS 



Frequency Response. 



Intermodulation Distortion. 

Harmonic Distortion. 

Hum Level_ 



Low-pass H.F. Filter. 
Input Selector 



Enclosure Dimensions. 



_below 25— above 25,000 ens ± 2 db 

variation from 1000 cps level 
-below recordable measurement 
-negligible 
-down 80 db 
_4, 7, and 9 kcs 

-12 positions including AM FM radio, tape 
recording and playback, microphone, 
78 rpm and LP records 

-43" wide x 25" deep x 31" high 



TRI-CHANNEL Sound Matched System, complete with 3 amplifiers, Tone 
Colour Control unit, 4 speakers in matched enclosure $793.00 




Informative, independent report on system 
performance available upon request. 

ERCONA CORPORATION (Electronic Division) 
551 Fifth Ave., Dept. AG. New York 17, N. Y. 



NEW LITERATURE 

• Carter Motor Company, 264 4 Maple wood 
Ave., Chicago 4 7, 111., has available re- 
prints of an article titled "Conversion 
Simplified," which details the iirocedure 
for conversion of 6- volt Carter Gene- 
motors and Dynaniotors for operation on 
1 2-volt storage batteries. Written by 
Carter chief engineer Ray Simon and 
published in APCO Bulletin, ollicial organ 
of American Police Communications Olli- 
cers, the article contains money-saving 
information which is of great iterest to 
all operators of raido-equipped taxicabs, 
liolice cars, ambulances, fire trucks, and 
other vehicles carrying mobile radio 
equipment. Your request for ■« copy 
should be directed to Ray Simon at the 
address shown above. K-1 



• Minnesota Mining* and Manufacturing 
Co., St. Paul, Minn., covers important 
physical and magnetic propert ies of 
twelve Scotch brand magnetic tapes and 
films in a new technical data booklet 
which is available on request. The 12-page 
publication covers such physical proper- 
ties as backing thickness, ultimate ten- 
sile strength, yield strength, elongation 
at break, residual elongation, tear ami 
impact strength, and coefficient of ex- 
pansion. Magnetic properties include co- 
ercivity, retent i vity, coating thickness, 
erasure characteristics, bias-current re- 
quirements, relative low-frequency out- 
put, and relative high- and low-frequency 
sensitivity. Vour request for this booklet 
should be addressed to Dept. A6-114 K-2 



• Cannon Electric Company, 320S Hum- 
boldt St., Los Angeles 31. Calif., has 
issued a new engineering bulleiin on Type 
D sub-miniature Cannon connectors coded 
D-6. The 8-page 2-color booklet contains 
actual-size photographs, dimensional data, 
soldering, moimting and shell deviations; 
standard assemblies and variations, and 
several application illiistraiions. Requests 
for copies slioiild be directed to the Cata- 
log Department. K-3 



• Fhotocirciiits Corporation, Glen Cove, 
N. Y., translates the results of five years 
of production experience into a compre- 
hensive set of "Standard Printed Circuit 
Tolerances" and publishes the inform- 
ation under that title in a 2-page publica- 
tion designated Technical Bulletin P-9. 
Included in the standards are such items 
as diameter tolerances of unplated and 
plated holes, location tolerances between 
holes, anil tolerances governing hole to 
pattern, front-to-back alignment, over-all 
dimensions, line width and spacing, and 
plating. Copies may be obtained by writ- 
ing to the Engineering Department. K-4 



• Audio Devices, Inc., 444 Madison Ave., 
New Yoiii 22, X. Y., has just published a 
new bulletin on Type EP Audiotape, e.v- 
tra-precision magnetic recording taipe for 
telemetering, electronic computers, and 
other specialized applications. The foldei- 
lists the physical chaiacterist ics and 
magnetic properties of the tape which is 
available on base materials of eitiier cel- 
lulose actate oi' Mylar. Also included in 
the publication is a price list of reels of 
vaiioiis lengths, widths of tape, and 
thiciiiiess of base material. The EP Bul- 
letin will be mailed fi'ee on re<iuest. K-5 

• General Electric Tube Department, 1 
River Road, Schenectady, N. Y., has avail- 
able a 20-|>age booklet containing data on 
GK's new metal-ceramic receiving tubes. 
Design and construction Innovations of 
the tube are described along with applica- 
tion data and operating characteristics. 
Illustrations show the extensive facilities 
and advanced equipment employed in the 
manufacture of the tubes at the GE plant 
in Owensboro, Ky. Requests for copies 
should specify Booklet ETD-1212-A. K-6 
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Why 

use 

ordinary 
tape. . . 



...now that 



costs you no more? 



irish 

GREEN BAND 



is now made by the exclusive 





process i 



! 




\ }/U FERRO-SHEEN is the exclusive irish tape manufac- 
^ turing process which astounded the audfo world 

when it was introduced 18 months ago and has rendered ordi- 
nary tape old-fashioned, if not obsolete, irish FERRO-SHEEN 
process tape has by far the smoothest, most firmly anchored 
and most homogeneously bonded magnetic oxide coating of any 
recording tape ever made. It ends your worries about wearing 
out or gumming up your costly tape recorder heads with the 
abrasive, easily shed oxide coating of ordinary tape. It gives 
you unprecedented fidelit y because the uniformity of oxide coat- 
ing minimizes the danger of high-frequency losses in recording 
and of print-through on the recorded reel during storage. It is 
simply the best-engineered tape in the world. 




The Only Premium Quality j 
Tape at the Standard Price 

If not available at your favorite deoter., write directly to: 

ORRADIO INDUSTRIES. INC. 

World's Largest Exclusive Magnetic Tape Manufacturer 
OPELIKA, ALABAMA 
Export Division: Morhan Exporting Corp., N. Y. C. 
In Canada: Atios Radio Corp., Toronto 
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EDITOR'S REPORT 



STOP PRESS! 

MOST IMPORTANT NEWS of the Week comes from 
the Parts Distributors Show in Chicago where 
it was announced that the Institute of High 
Fidelity Manufacturers would conduct audio shows 
in both Los Angeles and San Francisco during Febru- 
ary of next year. The tirst show to be presented by the 
Institute on the West Coast is in Los Angeles, Febru- 
ary 6 to 9, followed the next weekend by the San Fran- 
cisco show, February 15 to 18. Negotiations are now 
progressing between the Institute and the West Coast 
Electronic Manufacturers Association (WCEMA) 
with respect to the latter group's participation in the 
Institute show in Los Angeles. 

It was announced officially that the Audio Engi- 
neering Society will participate in the Institute's first 
New York High Fidelity Show, which will be held 
September 27-30 at the New York Trade Show Build- 
ing, and will hold its convention coincidental with the 
show, presenting some 40 papers on audio to AES 
members and others who wish to attend over the four- 
day session. 

The two shows on the West Coast offer a con- 
venience to exhibitors from East and Central sections 
of the country in that exhibits can be dismantled at 
the conclusion of the Los Angeles show and shipped 
in a truck caravan to San Francisco with the assurance 
that they would arrive in time for the opening there. 
With many of the important manufacturers located 
away from the West Coast, this arrangement is cer- 
tain to save many headaches usually resulting from a 
quick move from one set-up to another. 

On the assumption that we will be able to get space, 
Armo will be on hand at all of the Institute's shows, 
and we will look forward to seeing many of our readers 
at each one. 

TV ENCROACHMENT 

In this day and age, one often reads the newspapers 
with mounting indignation at one subject or another, 
usually brought on by either stupidity or cupidity on 
the part of those who would have our lives run for us 
rather than to permit us to have a more or less free 
hand in controlling our destiny, our activities, and the 
contents of our pocketbooks. But we really blew our top. 
so to speak, at a recent item in an esteemed newspaper 
of the merchandising industry — Retailing Daily — and 
in all fairness we must add that it was no fault of the 
paper. The item in question related a suggestion made 
by the Pennsylvania Broadcasting Company of Phil- 
adelphia, through its president, Benedict Gimbel, Jr. 
They proposed the elimination of the 88 to 94 mega- 
cycle segment of our present FM band and the re- 
allocation of those frequencies to a new television 
channel to be known as 6A. 

According to the company, "the present FM alloca- 
tion plan is a pure waste of spectrum space, and even 
if the 88-94 mc band were taken away from FM, there 



would still be plenty of space left for FM operation." 

Television now occupies a total bandwidth of 72 
mc — more than three and a half times the total oc- 
cupied by both AM and FM radio. And we submit that 
there is considerably more entertainment on radio 
than there is on television. We submit further that 
listener hours on radio exceeds viewer hours on tele- 
vision by three to one, at least, considering the use of 
automobile radios, semi-commercial mass music re- 
producing systems, and just ordinary household 
listening. 

We sincerely hope that the FCC gives this sug- 
gestion the short shrift it deserves, and reconnnend 
that those wlio agree with us might well make their 
opinions known by letters to the counnission. It just 
might help. 



"MYLAR" IS A REGISTERED TRADEMARK 

When a i)erson or the legal quasi-person, a corpora- 
tion, owns a trademark which is properly registered, 
he is under compulsion to protect it to the best of his 
ability by calling attention to a misuse of the name 
every time it occurs. Unless he does so, he is likely to 
run the risk of losing the ownership of the trademark, 
which then falls into public domain. 

We made the mistake of referring to Mylar (as a 
base for magnetic recording tape) with a small M in 
the tape recorder section of the February issue. We 
know better, for we know that Mylar is the registered 
trademark of dul'ont polyester film, but it happened 
to slip tlirough anyway. 

In due course, we received a superb example of let- 
ter writing from Jack Burchenal of duPont's Product 
Information Service in which we were chided most 
gently for the error. In fact, we were hardly chided 
at all, it was so gentle. But no matter how soft the re- 
buke, our own conscience magnified it to large di- 
mensions, for we know we were wrong and would most 
certainly not contribute to the loss of property by any- 
one. 

It is a fact that duPont lost the trademark on Cello- 
phane because it was misused so often that the courts 
finally ruled that it had become a generic term. To pro- 
tect a trademark of this type, it is legally necessary to 
notify a misuser every time the misuse occurs. We hope 
we shall not make the same mistake again. 

Readers will remember that the term "bass-reflex" 
was a registered trademark of Jensen Manufacturing 
Compan.v for man.v years, and could onl.v be applied 
legally to speaker cabinets of their manufacture. If 
it were applied to others, the manufacturer was liable 
for damages for trademark infringement. Jensen 
voluntarily relinquished the rights to this trademark 
about seven years ago, allowing its use by anyone. 
However, they now have the term "Triaxial" under 
registry, and this term may be applied only to Jensen 
speakers. 

Thus endeth the short course in trademark law. 
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THE NEW ISOPHASE SOUND! 

Isophase Speakers, an entirely new means for recreating sound 
. . . u-ilizing the electrostatic principle, they produce music 
with a "window-on-therstudio" quality never before attained. 



MODEL 580. lOOO-CYCLE CROSSOVER / M ODE L 5 8 1 . 400-C YCLE CROSSOVER 



THE PICKERING ISOPHASE Is a revolutionary new 
speaker with a single diaphragm that is curved and 
virtually massless. This diaphragm is moved or driven 
as a unit by an electrostatic field. It re-introduces an 
audio signal into the air at a low velocity to closely 
approximate the unit area energy of the sound at the 
microphone in a concert hall or studio, thereby cre- 
ating a "window-on-the-studio" quality that is breath- 
takingly realisti^. Conventional cone or dynamic type 
loudspeakers reproduce sound by moving only small 
amounts of air at high velocities. The isophase, with 
its large sound-generating surface, is a radical depar- 
ture f rom the older concept. 

The isoiMiASE is available in two models. Model 581 
covers the musical range from 400 cycles per second 



up to well beyond the limits of human hearing. The 
response over this range is consistent and absolutely 
uniform-without the slightest bump, peak, or reso- 
nance of any kind. This in itself is an unprecedented 
characteristic for a loudspeaker. 

Model 580 has the same uniform response and 
clarity starting at 1000 cycles per second and simi- 
larly going out to supersonic frequencies. 

Using an isophase speaker with a fluxvalve 
PICKUP, recorded sound is reproduced for the first 
lime wiihoiil clisioriion caused by the frequency cluir- 
acierisiics of ilie ininscliicers ... the middle and 
higher frequencies arc recreated with a smoothness, 
definition, and degree of balance never before achieved 
with any speaker. 




PICKERING & CO., INC. 



OCEANSIDE, N.Y. 



Professional Audio Components //o.i/' 7//^/^ f^/^m/^e^ 



. . Demorstraled am) sold by Leading Radio Parts Distributors everywhere For the one nearest you and lor detailed literature, write Dept. A-1 1 

EXPORT: AD. AURIEMA. INC.. 89 BROAD ST NEW YOfJK / CANADA, CHARLES W. POINTON LTD.. E ALClNA AVE.. TORONTO 
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RADIO'S 
ONE- 
WAY 



Dr. S. Weisliauin assembles an isolator which iie 
developed fur use in a new niicjuwave system. Dr. 
Weishanni is a I'h.D. in microwave spectroscopy from 
New York University. He is one of many young men 
at Hell Laboratories applying the insight of the physi- 
cist to develo|) new systems ot coummnication. 



New radio relay sytenis for telepliotie ;tri(l lelevisioti now 
iti the tiiakitig will employ an irigctiiotts device itivetiled by 
liell scientists. Tlie de\ ice, knowti as an "isolator," senses 
which way microwaves are ttaveling through a waveguide, 
and stops those goitig the wrong way. 

In the new systems a klystron wave getierator setids 
signals through a waveguide to the antenna. Tlie klystroti 
must he shielded fiom uaves lellected hack along the wave- 
guide l>y the antetma. The isolator slops reflections, yet 
allows the transmitted signals to go through clear and strong. 

This i solator is a slah of ferrite which is mounted itiside 
the waveguide, and is kept inagtietized hy a permanent mag- 
net strapped to the outside. The magnetized ferrite pushes 
asi<le outgoing waves, while ittiwatited rellected waves are 
drawti itito the ferrite and dissipated. This "lielil displace- 
metit" action results fiom the interplay between microwaves 
atid a ferrite's spinning electrons. Hell physicists discovered 
this action during their futidainental studies of ferrites. 

This is another example of how I5ell Telephone l.aliora- 
tories research works to improve Americati telephony atid 
telecommutiicalion^^ throughoitt the world. 





The heart of the isolator 
is a ferrite slab. 
Geometric pattern 
is a corbon layer 
which dissipates 
reflected signals. 



^ At a radio relay station 
an isolator assures 
one-way transmission 
from the output of the 
amplifier to the antenna. 



U-ISOlATOR 



BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Compression and Dialog Equalization 
Motion Picture Sound Recording 



in 



EDWARD P. ANCONA, JR.* 



Intelligibility of dialog recorded for motion pictures is strongly affected by acoustic conditions 
during recording and reproduction. The usefulness of compression and dialog equalization in assist- 
ing intelligibility is shown and typical circuits of compressors and dialog equalizers are discussed. 



S<ii Ni) .MdTio.v piCTLRES ai'c today an 
important moans of communication, 
cmbiacing the diverse fields of art, 
entertainment and education. In most 
films the spoken word, as recorded on the 
sound track, is of i)aramount impor- 
tance; especially in educational, traniing 
and documentary films the effective com- 
munication of ideas by the voice of the 
narrator or actors is a major factor in 
the success of the film. It is the purpose 
of this article to describe some of the 
methods used to improve the transmis- 
sion of the words and increase the ef- 
tectiviness of the comnuinication channel 
between a film producer and his audi- 
ence. 

Motion picture sound recording equip- 
'nent today can produce recordings 
whose low distortion, fiequeney re- 
sponse, and dynamic range are more 
than adequate for faithful and natural 
reproduction of dialog and music. Op- 
eration of the equipment, and quality 
control of the recording from stage 
microphone to theatre loudspeaker in- 
volves well established techniques, and 
with reasonably qualified technicians all 
along the line high-quality recordings 
'•an easily be made. 

The basic steps in transmission of 
narrators' and actors' words to the ears 
of a motion jiicture audience can be 
summarized — and idealized — as follows: 

1. Record under controlled acoustic con- 
ditions on good equipment maintained 
in good condition. 

2. Edit and rerccord to achieve dramatic 
continuity and to smooth out previous 
tcclmical imperfections. 

3. Process with care to get best prints 
witli the least distortion. 

4. Project on good equipment whicli is 
maintained in good condition. 

n. Surround tlie audience with desirable 
and controlled acoustics. 

Steps 1, 2, and 3 are, for the nn>st 
part, well under the control of the re- 
cording technicians. With good equip- 
ment and qualified personnel, the record- 
ings will be good meehanieally and elec- 
trically. To the sad experience of many 
]>roducers, however, steps 4 ana 5 often 



* SCA Film Secoriling, 411 Fifth Ave, 
A'ew Tork 16'. .Y. F. 
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depart from the ideal, and recording 
engineers — and directors and producers 
— must take these departures into ac- 
count to insure the effective presentation 
of their lilm to the audience. The audi- 
ence have only one chance (the one 
showing they attend) to abstract a maxi- 
mum of intelligence from the recorded 
sounds which arc being reproduced in 
a room whose acoustics profoundly in- 
fiuenee these sountls, but acoustics over 
which they, the audience, have no con- 
trol. The producer, director, and sound 
men concerned with the production of a 
given film, however, practically always 
hear the recorded sound under o|>timnm 
acoustic conditions and on well main- 
tained equipment. Therefore, those in- 
volved in producing films should take 
cognizance of the fact that their audi- 
ence will often be seeing and hearing 
the film under less than optinnim condi- 
tions, and during recording and rere- 
cording, the sound should be so modified 
as to assist that audience in gaining the 
most intelligibility from the reproduced 
sounds. 

Degradation Factors 

What are some of the specific factors 
which tend to degrade the intelligibility 
of the sound the audience hears? First, 
perhaps, is the monaural recording. (The 
obvious exceptions will not be discussed 
here.) With recordings made on a single 
channel and reproduced on a single 
speaker the audience has lost the power 
of binaural diseriminatioii against inter- 
fering sounds occurring on the stage 
with the actor. Good microphone tech- 
nique and control of stage acoustics play 
a large part in helping the audience 
over this hurdle. 

Second, the ajijiarent frequency con- 
tent of the recorded material is changed 
by certain pli.vsiological and acoustic 
factors. The well known Fletcher -Mun- 
son curves of equal loudne.i;s show the 
variation in sensitivity of the ear to 
diffeient frequencies as a function of the 
intensity of the sound. Since motion 
l)icture dialog recordings are nearly 
always played back at a level higher 
than the actor's normal speaking level 



(in oi'dci* to cover a large audience) the 
result is an apparent increase in the low- 
frequency content of the recorded nm- 
tcrial. Also, the voice level employed by 
an actor on a <iuiet set is usually lower 
than in)rnial speech levels, because a 
l)erson in ipiiet surroundings will in- 
voluntarily lowei' his voice. Studies of 
spectral energy content of speaking 
voices have shown that in these circum- 
stances the Voice characteristic shows a 
relative increase in low -frequency con- 
tent. I' urthei-more. because most acoustic 
nmterials aie less absorbent at low fre- 
quencies and iiu'reasingly absorbent at 
higher frequeiu'ies, recording stages and 
auditoriums will lia\e longer reverbeia- 
tion periods at the lower fre(|uencies. 
The cond)iiU'd result of these factors — 
the Fletcher ilunson effect, the speaking 
level of the actor, and the reverberation 
characteristics of stages and auditoriums 
— is to make recorded dialog sound 
heavy and boomy when reproduced at a 
high level. Correction for this effect, 
called dialog equalization, is conunonly 
used in making dialog rec(M(lings tor 
motion pictures.' 

A third factor affecting the recorded 
dialog is jicrhaps more subtle, due to its 
transient nature, although in its cumula- 
tive effect it certainly results in as nuich 
intelligibility degradation and audience 
fatigue as the other factors mentioned 
above. Most speech sounds encompass a 
volume range which is greater than that 
which can advantageously be reproduced 
in the average theatre. When faithful 
volume range reproduction of such ma- 
terial is attempted, either the loud pas- 
sages are too loud, or the low-level 
[jassages too low, depending on the gain 
of the reproducing system. In the first 
case the loud passages seem to be exag- 
gerated in loudness, producing a false 
staccato effect or "hounciness;" while in 
the latter case the low-level sounds will 
be lost, due to being within or below 
ambient theatre noise level. 

Speech sounds are transient in nature, 

1 jr. Rcttiiiger ,ind K. Singer, ' ' Factors 
govci'iiing the fretjucncy response of ;i 
v:irialde-;irc;i film recording channel." 
JSMI'TK. Vol. 47, Xo. 4. October 1»4(). 
p. l'!>!). 
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1111(1 low-level .syllables or consonants can 
t'lillow (Hiiekly iillcr high level syllaldes 
or vowels. Thus, in the previous para- 
graph, I lie term, "aiiiliieiit theatre noise 
level," Cdiild he taken to inelude the 
r*A'erberaI.iou of a high-le\'el syllable or 
VdWel. This reverbei'atiitii can mask a 
low-level syllable or eoiisonant wliieh 
iiiimedialely follows it. Particularly in 
10-iiiui motion iiiciures, wliieli are so 
often sliciwii under unlavorable coiidi- 
tioii> — hij^h ainliient noise level, little or 
no sound prooliiig, iuglily reverberant 
rooiii.<;. the projector in tlie same room 
with the aiuiieiiec, aud usiiifj a recording 
medium of inliereiilly low dynamic range 
■ — jiarticiilarly under tliose conditions 
arc effects of masking of low-level 
sounds by ambient noise and reverbera- 
tion most telling in their deterioration 
of intelligibility of the recorded material 
and ill the production of li.sleniiig fa- 
tigue. This transient deterioration of in- 
telligibility is not easily apparent upon 
L'nsual listening, e.speeially to those 
familiar with the recorded script, but it 
can interfere with the ellective communi- 
eatioii potential of the film to the same 
or greater extent than the other factors 
discussed previously . 

It is desirable, therefore, to compress 
the volume range of dialog recordings 
to make the high-level sounds relatively 
less loud, and the low-level sounds rela- 
tively louder. The physical limitations of 
any atlcmpt manually to compress the 
volume range of speech are obvioiiK, and 
electronic means have been developed to 
accomplish this task. Such an electronic 
device is known as a compressor, and is 



sometimes also referred to as an "elec- 
tronic mi.xer." 

At this point, the neeessily, or at 
least, the desirability of eerlain ])raclices 
in llie recording of motion picture dialog 
ha^! been shown. These are: good micro- 
phone techniipie. dialog ec|iiiilizatioii. 
ami compression. The siibjeel of niicro- 
plioiie handling on the i-ecording stage 
is an e.Meusive one and otters iiialerial 
enough for a separate pajier (or book) 
by itself and will not be dealt with here. 
The remainder of this article will be 
devoted to a discussion of typical eir- 
ciiits used in compressor aiiiplillei's and 
dialog eipializeis and some of the jiiacti- 
cal aspects of i:lieir use. 

The Compressor 

The basic coiuponents of a tjpieal 
comi>rct;sOr amplitier are shown in the 
simplilied schematic diagram, t'iy. 1. 
The main signal path is from the input 
through the variable-gain stage and the 
output stage, to the outpul. A jmrtion 
of tlie outimt is fed back through the 
side amplifier to a rectilier where a volt- 
age is developed which is a function of 
the peak level of the output signal. This 
voltage is applied as a bias to the grids 
of the variable mu tubes to control the 
gain of the amplitier in a predetermined 
manner. Depending on the polarity and 
proportions of this control voltage, the 
amplifier will act as a compressor, a 
limiter, or an expandor. If the ini)iit of 
the side amplifier is connected to the 
output of the main amplifier, as shown, 
the device is said to be "backward act- 
ing." If the side amplifier input is con- 
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Fig. 2. Input-Output characteristic of a 
compressor. A-C, linear (uncompressed!. 
A-B,-S;, compression with 2:1 slope. 
A-B--Sl., limiting with 5:1 slope. 

iiecled to the main amplifier input, it is 
said to be "lorward acting." In general, 
coiiipressoi-s will be "backward acting," 
and e.vpaiidors will be "forward acting." 

riie operating cliaracteristics of an 
amplifier with automatic gain control 
are shown in Fig. 2. A normal amplifier 
will have an input-output cliaraclerisric 
rcinesciited by the straight line, .\-C, of 
45 deg. slojie; a change of I db in input 
results in a 1-db change in outinit. When 
operating as a compressor {Sw, in Fig. 

1 closed), the amplifier will cause its 
input-output characteristic to depart 
from the straight line, .\-C, at some 
point, B, and assume a new slope, B,-S,. 
The particular point at which the char- 
acteristic breaks away from the straight 
line is known as the "breakaway point ' 
and can be set up by the rectifier bias 
control, Hf in Fig. I. The particular 
sloi)e of the new line can be set with 
the side amplifier gain control, K, in 
Fig. 1. Thus, Ii,-Si represents a condi- 
tion of breakaway at 0-dbm output level, 
with a 2:1 slope; a change of input of 

2 db results in a change of output of 1 
db. For Bj-S., the slope and breakaway 
controls have been set for a breakaway 
at f 6 dbiii, and a 5:1 slope. The slope 
and breakaway controls are somewhat 
interacliiig and several successive ad- 
justments are usually necessary to ob- 
tain a desired characteristic. 

As a matter of practice in motion 
picture recording work, the 2 : 1 slope 
is most often used when compression is 
desired, and the recording system is so 
adjusted that the range from 100 per 
cent to 10 db below 100 per cent is 
compressed. Under these conditions the 
system is said to be using "20 into 10 
compression;" that is, the top 20-db 
range of microphone output is com- 
pressed into the top 10 db of the re- 
folded track. Other amounts of com 
pression, such as ";J0 into 15" or "10 
into 5" arc often used.- 



^.1. G. Frayne anil II. Wolfe, Elementx 
of Sound Becordiiifj, John Wiley & Sons, 
New York, 1949, Chapter 10, pp. 173-183. 
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Fig, 4 (left). Characteristic curves of compressors. Fig. 5 (right). Effect of dialog equalizer. 



Wlien the iimplilier is set for a slope 
l atio of 5 : 1 oi' gr eater, it is said to be 
acting as a liiiiiter. The limiting char- 
acteristic has different advantages from 
the compression slope, as will be dis- 
cussed later, l.imiters used in radio 
broadcast work have ratios as high as 
20:1, where the input-output character- 
tic is practically horizontal. 

Two other important operating char- 
acteristics of a compressor in addition 
to its input-output curves are its attack 
time and release lime. The attack time 
is the length of time required for the 
amplifier to reduce its gain when a signal 
suddenly appears at a level above the 
breakaway point — in other words, the 
time required to charge the timing ca- 
pacitor, Ci, through the side amplifier 
rectifier. Critical listening tests show the 
desirability of very fast attack time, on 
the order of a millisecond or less. Figure 
3 shows a recording of a timing test on 
the RCA Jl 1-10234 compressor. The test 
was made by sending a 5000-cps signal 
into the eompi-essor at a level just below 
breakaway and then suddenly increasing 
the level of the signal 20 db. The com- 
pressor immediately acted to reduce its 
gain to limit the change in out put level 
to 10 db. It is apparent from Fig. 3 
that the attack time was between 0,4 
and 0.6 milliseconds. 

The release time is the time required 
for the comjiressor gain to return to 
normal when the input signal falls below 
the breakaway point — in other words, 
the time required for the timing capaci 
tor to discharge through JJ,, The re- 
lease time for dialog recording is usually 
set to about 100 milliseconds. (This is 
equivalent to a release time constant of 
about 25 milliseconds.) 

An important consideration in the op- 
eration of a compressor is the matter of 
balance. There are very few electronic 
devices which will change gain without 
changing their d.c. operating point. This 
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change in d.c. potential must be balanced 
out or it will appear at the output as an 
undesirable addition (o the progiam, 
usually as a low-frequency transient 
which is (ermed "compressor thump." In 
the compressor circuit of Fig. 1, it will 
be noted that the gain change potential 
from C( is applied to the UK7 grids in 
parallel. As a consequence, the plates 
will change potential in parallel, result- 
ing in no current flow through the in- 
terstage transformer primary. (The pro- 
gram signal, of course, is fed to the OK" 
grids in push-pull, and the amplifier 
works in the usual manner of any push- 
pull amplitici' for this signal.) In order 
for the d.c. change to be completely 
balanced out, however, the two 6K7's 
must have exactly similar F^-Ij, charac- 
teristics and identical plate loads. The 
first requirement is met by using a 
matched pair of tubes, and the second 
by adjustment of the balance poleiiti- 
onieter, iij. 

A number of gain control devices 
other than tlic variable mu tube have 
been used, and with lew exceptions all 
require some sort of arrangement to 
balance out "thump" generated by the 
gain change potential. Among these arc 
the variable load tube — one tube acts as 
a variable plate load resistor for another 
tube; the 'dynastat" — a closely coupled 
microphone and speaker, with gain eon- 
ticl obtained through variation of 
speaker field current; pulsed triodes, 
with gain control obtained by variation 
of pulse width ; and pentagrid tubes. Of 
these, only the variable mu tubes and the 
variable load circuit are capable of fast 
acting time, high sigiial-to-thump ratio. 



Fig. 3. Attack time oscillogram of RCA 
MI-10234 compressor. 



low distortion, and easily maintained 
balance. 

In a previous section were discussed 
the various factors contributing to an 
increase in low frequencies lieard during 
reproduction of motion picture dialog. 
These weie the Fletcher-ilnnson effect, 
the actor's voice level, and the rever- 
beration characteristics of sets and au- 
ditoriums. If the average amounts of 
low-frequency accentuation due to these 
causes are added together and a 
smoothed out average curve drawn, we 
have the graph of (.\) in Fig. 4. It is 
apparent that for natural reproduction 
o£ motion picture dialog, we should in- 
sert in the recording channel an equal- 
izer with a characteristic invei-se to that 
of (A), This is shown at (B). 

A compressor tends to smooth out any 
ditTeience in levels in program material 
which it handles. Thus, if the low-fre- 
quency attenuation described above were 
placed in the channel ahead of the com- 
pressor, the compressor would tend to 
erase some of the effect of the equalizer. 
This action is not in the manner of a 
tone control but is a transient action 
which changes the relative levels between 
syllables or vowels of difTereiit low-fre- 
(liiency content. Because of this effect it 
has been found desirable to split the 
total amount of recommended dialog 
equalization roughly in half, placing 
part ahead of the compressor and part 
after. The part after the compressor is 
fixed while that ahead of the compressor 
is located in the console and is made 
adjustable so that the mixer can com- 
pensate for such variations as difl'erent 
actoi-s. different speaking levels, and dif- 
ferent acoustic conditions. Figttre 5 
shows, at (A), a representative set of 
dialog e(|ualization curves used in a re- 
cording console, and (B) shows the fixed 
equalizer which completes the total 
amount of dialog equalization used. The 
console equalizers can be simple R-C 
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The Diffaxial Speaker 



ABRAHAM B. COHEN* 

MulHspeaker system performance may be obtained from integrated two- and three-way speaker 
structures by designing their multirange sections around those principles which produce special- 
ized performance for the individual ranges. Division of these operating ranges may be accomplished 
discretely to produce a desired integrated mechano-acoustical-electrical crossover characteristic. 



DURING RECENT YEARS, loudspcakl'r 
development has been concerned 
preeminently both with unified loud- 
speakers of the multiunit types or with 
loudspeaker systems employing separate 
loudspeakers. In common concept these 
structures might be called midlirange 
loudspeakers in that they are comprised 
of assemblies of specifically limited- 
range units either directly integrated 
into one structure, or are alternately 
comprised of physically independent 
units of specifically limited range and 
usually all housed in one enclosure. 
There are specific differences, of course, 
between a reproducing system employ- 
ing three separate types of loudspeakers 
and a system in which there is but a 
single integrated loudspeaker, which, 
however, may be comprised of two or 
three separately operating elements each 
performing within a specified range. In 
general it is easier to dseign a multi- 
speaker system of separate units because 
of the freedom afforded in choosing 
whatever size and type of reproducer is 
necessary to meet any of several widely 
different specifications that may be laid 



* University Loudspeal-ers Inc., SO So. 
Kensico Ave., White I'lains, -V. Y. 




Fig. 1. The three-way Diffaxial, an in- 
tegrated multirange speaker employing 
a mechanical crossover netv/ork betv/een 
v^oofer and treble diaphragms, and an 
electrical crossover netv^ork for the 
tv/eeter. 
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down for the system. In the case of the 
integrated speaker wherein all the re- 
pioducers are mounted on one frame it 
requires considerably greater ingenuity 
in design to encompass a particular 
specification because of limitations of 
space. The desired end result of such 
integrated speaker design is to provide 
as close to multispeaker performance as 
is possible in the integrated system. This 
paper concerns itself with the details 
and performance of such an integrated 
multirange loudspeaker in which are in- 
tegrated as well, those engineering con- 
cepts behind separate multis])caker sys- 
tems. 

The Diffaxial Concept 

The multirange speakers to be de- 
scribed stem from these concepts and be- 
long properly to the "Diffaxial" family 
of speakers. The DifTa.xial type of loud- 
speaker generally and specifically per- 
tains to loudspeaker structures based on 
the split-range operation produced by 
the patented "DifTusiconc""''' structure, 
which, in conjunction with through- 
a.iiaUy arranged top-range tweeters, ex- 
tends the two-way Diffaxial into a three- 
way Diffaxial. This structure is illus- 
trated in Figs. 1 and 2. 

Since the introduction of the original 
Diffusiconc, continued development in 
diaphragm structures and in the tech- 
niques of their fabrication have resulted 
in improvements in the design of such 
a dual-diaphragm loudspeaker whereby 
it is now possible to obtain even more 
precise control of the independent ac- 
tions of the two diaphragms on the one 
structure. As a result of these controls 
of both the frequency range of the in- 
dividual diaphragms and the manner in 
which they individually roll olT in re- 
sponse, it is possible to control precisely 
the mechanical crossover characteristic 
between the main diaphragm and the 
auxiliary sub-diaphragm known as the 
Diffuser. Since this high-frequency aux- 
iliary diaphragm is mounted on the same 
axi.s of motion as the main diaphragm, 



lU. S. Patent #2,641,329 Levy and 
Cohen. 

s A. B. Cohen, "Hi-Fi louilspcakcr de- 
sign," Jxndio-Television News, Dec. 1952. 



the assembly as shown in Fig. 3 is con- 
sequently called the Diffaxial or specific- 
ally, a two-way Diffaxial, because it is 
actually a two-way system in which both 
vibratory mechanisms are mounted on 
the same axis and attached to the same 
voice coil, but in which discretely sepa- 
rate motions occur in the two diaphrams 
because of the mechanical crossover. The 
exact method will be shown by which 
two such diaphragms may perform in 
completely separate functional manner 
to produce two-way speaker performance 
even though driven by the same voice 
coil. 

We may expand this Diffaxial family 
by placing a tweeter projector on the 
same axis of propagation, in this case 
with the projector passing through the 
woofer magnet structure. The advan- 
tages of this thru-axial placement of the 
tweeter projector as they pertain to 
efficiency of transduction and to uniform 
wide angle response will be shown. For 
the present we will recognize this struc- 
ture (as in Figs. 1 and 2) to be a three- 
way diffaxial in which there is nieehani- 




Fig. 2. An exploded viev^ of the three- 
v/ay Diffaxial speaker shov/ing the joint 
structure of the v/oofer diaphragm and 
the treble diffuser radiator v^ith the 
tv/eeter located through the axis of the 
main driving mechanism. 
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Fig, 3. The basic two-way Dtffaxial 
speaker. A mechanical network couples 
the treble diffuser with the main dia- 
phragm to produce differential motion 
of the two, 

cal crossover between tlie woofer section 
of the diaphragm and the auxiliary 
Diffuser diaphragm, and an electrical 
crossover between the complete dual- 
diaphragni assembly and the tweeter unit 
projector itself. The methods and areas 
of these crossovers depend upon the in- 
dividual diaphragm structure, design, 
and size, and will be discussed in detail. 

Advantages of Multironge Transduction 

Even though the benefits of multi- 
speaker systems may have been discussed 
frequently, there are always new aspects 
to these discussions which may add light 
to the art. Another reason for discussing 
briefly the advantages of multispeaker 
systems is that by pointing out the bene- 
fits that accrue from such a system we 
may then easily bridge over to the spe- 
cific reasons for the design of the various 
parts of the integrated multirange loud- 
l)eakers. Once we have developed these 
reas wherein the multispeaker systems 
.xcel we may then extrapolate these fae- 
ors of design into the integrated type 
to obtain as much of the benefit of the 
multirange system as possible. 

The main objective behind the design 
of multispeaker systems is, of course, 
the possibility of designing separate 
i-peakers to be most efficient and to 
operate to optimum desired levels of 
performance within given frequency 
bands for which they are specifically re- 
quired. Thus we find the woofer is a 
structure designed to operate most effi- 
ciently in the low-frequency band of the 
acoustic speetrum. A midrange speaker 
is designed to produce the highest effi- 
ciency of performance within the mid- 
range, and likewise a tweeter is designed 
t ) produce the most desirable perfor- 
mance in the treble range. We must 
realize that while these particular items 
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— the woofer, the midrange speaker, and 
the tweeter — together make a high- 
fidelity speaker system, individually no 
one of these speakers can perform as a 
high-fidelity transducer by itself. This i.s 
quite apparent in any multispeaker sys- 
tem in which it is possible to cut out 
individual speakers. Listening to any 
one of these components will soon make 
it apparent that these component 
speakers are individually not wide-range 
repro<lucers. Even though this seems 
almost axiomatic, it is often lost sight 
of in terms of speaker design of cither 
the multispeaker system or the multi- 
range loudspeaker. 

Component Speakers are Specialized 

A simple example will illustrate the 
thinking behind the statement that the 
high-fidelity component speaker is by 
itself altogether different in concept than 
a single wide-range loudspeaker. For 
example, in the case of a single loud- 
speaker intended to reproduce the entire 
audible source by means of a single 
moving diaphragm, it is apparent that 
the diaphragm of the speaker and the 
moving system as a whole must be de- 
signed as compromise between low-fre- 
quency performance and high-frequency 
performance, for while large sturdy 
diaphragms are required for good lows, 
light delicate diaphragms are necessary 
for good highs. Because of this dual 
demand upon the single diaphragm of a 
simple wide-range speaker, the high-fre- 
quency performance of a loudspeaker is 
dependent upon the degree to which it 
is possible for a small apex area of the 
diaphragm to disassociate itself from 
the rest of the diaphragm, so that the 
high-frequency signals that come into 
the voice coil be called upon to vibrate 
but a small portion of the main piston. 
It is possible to design the diaphragm 
as a whole so that its apex area "un- 
couples" itself from the main diaphragm 
when subject to vibratory forces exerted 
by the voice coil. These apex uncoupling 
methods are accomplished by diaphragm 
shape, pulp composition, and built-in 
compliances, as will be described. 

There are, however, practical limits to 
the means by which such diaphragm 
compromises may be made. For ex- 
ample, if the diaphragm were to be made 
very light in order to provide better 
high-frequency efficiency, we might al- 
ternately find that the loudspeaker may 
be susceptible to low-frequency instabil- 
ity as far as its piston motion is con- 
cerned. Thus, in the wide-range single- 
diaphragm speaker, the diaphragm de- 
sign is a good compromise, as far as its 
piston motion is concerned, between low- 
frequency stability and high-frequency 
efficiency. However, if this same loud- 
speaker were to be limited only to 
low-frequency reproduction, then the 
diaphragm may be redesigned with 



maximum concern for its low-frequency 
combined with maximum piston stability. 
Thus it is seen that once we begin to 
specialise iu the design of a loudspeaker 
for a particular range we are able to 
accomplish the design for that restricted 
range in a much more efficient manner 
than would be possible for a loudspeaker 
of the same size using a single dia- 
phragm to reproduce the entire spec- 
trum. This shows where those designs 
that are the keystones of multispeaker 
systems have much to offer towards the 
design of the multirange type of inte- 
grat<'d loiulspeaker. 

With the basic concept in mind, there- 
fore, that the multirange loudspeaker 
should be, as far as possible, an em- 
bodiment of all major design precepts 
of the multispeaker systems, let us then 
proceed to a transition of those actual 
designs into one integrated reproducer 
as they are accomplished in the DifTaxial 
loudspeaker family. 

A Laboratory Demonstration 

The basic Diffaxial assembly is shown 
in Fig. 3. This is a system comprised of 
a woofer diajjhragm at the apex of 
which is affixed the auxiliary niultisec- 
tional high-frequency radiator and dif- 
fraction ring, known as the Diffusicone 
section. These elements work in conjunc- 
tion with one another through mechani- 
cally differentiating circuits to provide 
functional two-way speaker system per- 
formance. Although the physics of this 
mechanical crossover network may be 
theoretically quite involved, yet once it 
has been accomplished in a working 
model, it i.s rather easy to demonstrate, 
on a laboratory basis, the discrete quality 
of the system. Such a laboratory demon- 
stration was made by the writer before 
a technical session of the AES Con- 
vention in November, 1955. For those 
readers who were present at the session, 
it will be recalled that the demonstration 
consisted of actually running a fre- 
quency response curve of a completely 
assembled 15-inch loudspeaker of the 
two-way DifTaxial type. After the curve 
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Fig. 4. Two-way Diffaxial response 
showing differential performonce be- 
tween woofer and high-frequency dia- 
phragms. 

21 



www.americanradiohistorv.com 



of this eoiiiplett'd speaker w.is ohtiilned 
the DitTusicotic section was removed 
fiom the speaker and tlie response curve 
was then run again. The results obtained 
at this demonstration are illustrated in 
Fig. 4. In this tignre, the solid curve 
represents the pert'ormance of the 
speaker hcfore the removal of the Ilif- 
fnsiconc section, and the dotted curve 
rej)res('nt<i the performance of nuiin or 
lower-fie(|uency diaphragm after the re- 
moval of the Dit't'usicone. 'rhes<' curves 
actually illustrate the fact that in this 
structure the addition of an auxiliary 
radiating diaphragm designed spccilic- 
ally for ui)pcr hand radiation, and fur- 
thermore, designed specilically to work 
in conjunction with the woofer structure, 
substantially adds a second Iniiut of fre- 
quencies to that of lite voofer. The 
success of this design lie- in the mechani- 
cal coordination hetweeri tlie woofer dia- 
phragm and the auxiliarj diajjliragm. 
On a large diaphragm not designed for 
this operation the addition of the aux 
iliary radiator may very well result in 
deleterious conse(|nences. 

Crossover Considerations 

This dual hand perfornniuce is ac- 
complished successfully only when the 
two radiatoi-s are designed to he lOm 
patihic to each other holh in their- iiidi 
vidua! hand coverage, and in the degree 
of overlap]]ing areas of these individual 
hands, in a<ldition to the niecliaui,sm 
itself which provides the crossover func- 
tion. Keferring again to Fig. 4 it will he 
observed that there is an area of over- 
laiijjiug performance of the low-fre- 
(juency diaphragm and the au.x'iliary 
high-frequency Uitlusieone section as in- 
dicated hy the shaded area. Such over- 
lapping is essential in nndtispeaker de- 
sign to avoid areas of depressed resijonse 
where neither of the trans<luicrs is 
operating, as indicated at ( A) in Fig. 5. 

Another factor which deterinines 
whei-e the crossover shall he made is the 
spatial distrihiition of the high fre(|iri'ri 
cies from the lower-frequency dia 
phragnr. It is coirrrnonly recogrrized that 
cone type reproducers tighterr up their 
radiated tield patterrr as the frecprency 
of reproduction iircr^iises. This is illus- 
trated at ( IJ) in Fig. 5, which shows how 
the lrigh-fre(|irerrcy perforiirarice of the 
main diaphiagru at 45 deg off-axis may 
be 5 dh down from its oir-axis le\el. It 
might ther-efore he desirable to rrarrsf<'r 
the radiation tield away fr-om the rrrairr 
diaphragm at 5000 cps to the irroie 
efficient aiixiliar-y high-frequerrcy dia- 
phragm by which extra spati.rl disper- 
sion irray he obtairred in addit.iorr to 
greater Irigh-f re(|rrerrcy trarrsdrictiorr ef- 
ficiency. 

These two factors (a) corrrpatihle 
overlappirrg areas of resjroir.se, arrd (b), 
compatible trarrsfer of polar- resporrse — • 
need rninrrte consider-atiorrs, irr trruiti- 

22 



speaker sy.sterrrs and irr rrrrdtir-angc iir- 
tcgr-ated spcaker-s. Irr the former, suit- 
able pcrfor rnarrce is obtained by separate 
speakers, each iudividirally dcsigired for 
its sj)ecilrc band, with electrical circuits 
providirrg the rrecessary frequency sepa- 
ration. In the latter, the required pei- 
fornrance is obtained by separ-rrte dia- 
I)lrr-agrns, each individually designed for 
its specific barrd, with mechirnical cir'cuits 
providing the necessary fr-e(|uency sepa- 
r-al iorr. 

Physics of Mechanical Crossover 

No one part of our acoustic ait is by 
itself irr-evocal)ly isolated froirr any other 
|>ai-t. Perhaps in no other techirical field 
is there such a fine interplay of elec- 
t^r-ieal, rrreclranical and acoustical plreuorn- 
ena. Simply told, an electrical signal 
causes mechanical motion which sets up 
arr acoustical radiation field. To borr-ow 
tVom the deeper lealirrs of l>hysics tlrei-e 
is a "rrnified tield'' theory that welds to- 
gether- all the aspects of lorulspeaker 
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Fig. 5 (A) Improper frequency overlap 
resulting from irregular response in mul- 
tispeaker design. (B) When off-axis re- 
sponse begins to fall off, operation 
should be transferred to more dispersive 
radiator. 

performance. lu no less a degree there 
exist rrreclrarrical circuits irrralogous to 
(jlectr-ical cir'Crrits. 

Tire same for-rnrrlas for clcctr-ical cross- 
over imry be put to use for mechanical 
crossovers. It is er iorreous to tliink of a 
crossover of an acoustic system — specific- 
ally that of a loudspeaker system — -to he 
governed orrly by the electrical network 
that nray be in rrse. The. total crossover 
characteristic whicli Koverns an acoustic 
sgstem is comprised not only of the 
character istics of tlie electrical network, 
but is also dependent upon the mechan- 
ical crossover characteristics of the dia- 
|)liragiiis themselves, plus the acoustical 



characteristics of the enclosures in which 
these loudspeakers liiid themselves. The 
over-all crossover characteristic is a com- 
bination of these three, and must he con- 
sidered as one integrated crossover net- 
work.' 

How then, is mechanical crossover 
achieved between two diaphragms driven 
hy the same moving voice coil? This me- 
chanical separation of motion may be 
illnsl rated by referring to the action of 
an automobile traveling over a road in 
which there are several types of irregu- 
larities such as the slow roll, or heave, of 
the road as well as a rough "washboard" 
type of road. With our modern shock 
absorbers, there is no question how the 
car reacts over these various types of 
roads. When we travel over a slowly 
rolling liill, the road pushes up on the 
wheels, the wheels piisli up on the shock 
absorbers, and the shock absorbers in 
turn push ii|) on the body of the car 
and the body of the car follows along 
the slow motion of the rolling hill. How- 
ever, if somewhere along this road there 
are a lot of small washboard areas, these 
irregularities will again push up on the 
wheels of the car, the wheels of the car 
will jMish up against the shock absorbers 
but the shock absorbers, which are really 
low-pass networks, will not transmit the 
highly recuri-eiit washboard action of 
the road to the body of the car. We find 
actually that various sections of the car 
are vibrating independently of one an- 
other, even though they are both driven 
by the same force — the wheels moving 
up and down with the road. The wheels 
and the shock absorber appendages are 
moving both at the slow swell of the 
road and also along with the washboard 
action, but the body of the car is travel- 
ling more with the slow swell of the road 
and being affected but little by the wash- 
board action. Here then, is what we 
irright call rnecharrieal crossover of a 
vibrating system. That part of a system 
which is closest to the vibrating source 
is vibrating in full compliance with the 
force applied to it, whereas the body of 
the car which is uncoupled from the 
driving force by the shock absorliers 
ditTerciitiates against the high-frequency 
motion in preference for the low-fre- 
qrrency rrrotiou. In fact, this is almost 
exactly how mechanical crossover is ac- 
complished in a dual-diaphragm t\pe of 
loudspeaker. 

We might consider a dual-diaphragm 
loudspeaker voice coil to represent the 
wheels of the car. It is being driven by 
the voice coil currents to conform with 
signals which are of both high and low 
fre(|iiencies. Obviously, for low-fre- 
quency signals the voice coil will travel 
slowly, and for high-frequency signals it 
will vibrate rapidly. When both high 



3 A. B. Cohen, Hi-Fi Lovdxpeal-ers and 
Enclosures (Chapters 6, 7, 13) John F. 
Rider Pnhlislier. 
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and low frequencies are inipurleil to llie 
voice coil it will travel with a rc-iiltant 
niolion made up of the low f ici|Ui iieies 
and the high frequencies toycthcr in a 
i-ouiplex form. The motions of the voice 
coil will, of course, he imparted to the 
l)Oth diaphragms which are attached to 
it. Xow, oft' haiul it might seem that hoth 
diaphragms should move in identical 
fashion liecause they aie both driven In 
the same voice coil. This woidd he true 
if both diai)hragms were of inlinitely 
rigid suhstanee. If theic were no com- 
pliances — the '"shock absiirbei-s" — any- 
where in tliC system, then the two dia- 
plnagnis would move simultaneously ac- 
cording to the bidding of the voice coil 
and there would he no dual-di;iplnagm 
action as far as separation of frciineiu'ies 
is concerned. Vet there would still he a 
very distinct radiation ditTerence be- 
tween the two dia])liragnis. The smaller 
auxiliary diaphragm will not reproduce 
neajly the same lows that the larger 
diaphragm will. 

I'roui experience, we know that a 
small diaphragm will not reproduce low 
frec|uencies the same as a huge dia- 
phragm. In a more technical considera- 
tion, we may say that tlie two dia- 
phragms exhibit dilVerent radiation-im- 
pedance characteristics, ilore specilic- 
ally, the radiation from any piston is a 
function of its diameter and its fre- 
queney. For a particular frequency, a 
given jiiston will have a given radiation 
impedance which will deteiinine the ef- 
lieieiicy with wliich a moving system will 
reproduce a frequency imparted to it. 
In general, the larger the dia|)liragni the 
higher the radiation impedance for a 
^iven frecpicney; conversely, for a 
tfiveii size of diaphragm the lower the 
fre(|Uency the lower the radiation im- 
pedance. It is tliu.s apparent that for 
■siiaxinnnn low-rre(|uency reprodnetion 
we want to make the dniphragm as large 
,is possible (as in woofers). On the other 
hainl, if the diaphragm is snmll, then it 

vill have poor low-frequency radiation 
' npedaiice with consequent severely at- 
tenuated low-f re<iuency perrornmnce. 

mmediately we visualize that even 
where the two diaphragms are driven by 
the same voice coil their respective low- 
frequency response will be determined 
by their sizes, and the mechanics of the 
system have introduced an acoustical 
rolloflf in response of one diaphragm in 
comparison with its mechanically co- 
operating partner. 

Up to this point we have discussed tlie 
difl'erent radiation fields that enstie f lom 
diaphragms of dilTerent sizes, but of 
infinitely rigid material. However, it will 
readily be recognized that no material is 
infinitely rigid, especially paper, which 
is a very fortuitous circumstance. The 
fact that the diaphragm material is not 
infinitely rigid means that we tan mold 
it and design it to do our bidding. Thus, 
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becau.~e of its compliance we are enabled 
10 ])ut parameters around its perfor- 
mance other than that of size. This then 
will be the basis of examining those de- 
signs that go into the mechanical vibrat- 
ing systems which will determine their 
L'requeuey discriminating characteristics 
— which will be not apart from .size con- 
siderations, but in addition to theiu, for 
together tlney form the mechaiiieal cross- 
over function. 

Our objective in the illustrated dual- 
iliaphragm assendily is for the large 
{liapliiagm to reproduce the low fi'e- 
(|ueiicics and to play a minimum part in 
leproduciug the liighs, ami for the aux- 
iliary DilTusicone to reproduce the liigh 
frequencies with minimmn low-frequency 
perrorriuuice. 

l-ii'ing nuide from compliant nuiteiial, 



di.iphragms are qaite susceptilile to de- 
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Fig. 6. Differential motion of parts of 
the diaphragm is obtained through the 
use of decoupling compliances. 



fiinuation which nuiy be governed l)y the 
eiiinbined ell'ect of the diaphiagm ma- 
terial and the diaphragm shape. For ex- 
ample, a ilal jjiece of paper supi)orted 
around its peripliery exhibits very little 
resistance to mechanical defoiiuation for 
pressure exerted at its centei-. However, 
were this same piece of paper to be 
lulled into the shape of a cone and 
placed upon a table with its base down, 
it would exhibit considerable resistance to 
deformation if pressure were ai)]ilied to 
its aj)ex. This matter of shape determin- 
iug the stability of a diaphragiu is 
readily recognized in ])ractice where 
woofer diaphragms are usually built 
deeply conical so that they retain maxi- 
mmn ))iston stability. Xow, returning to 
the sheet of paper, we find two limits to 
its stability — minimum stability when 
flat, nuiximum stability when conical. 
Between these limits there will be carv- 
ing degrees of mechanical stability de- 
pending u])On the contour variations of 
the diaphragm. 



The very simplest contour variation 
that we may consider is the built-in com- 
pliance or decoupling element (shock 
absoiber) somewhere along a zonal 
plane near the apex area of the dia- 
phragm, as illustrated at (B) FUj. 6. 
Obviously, when pressure js applied to 
the apex of the cone this apex will move, 
but the motion will not be transferred 
as readily to the main body of the cone 
because of the "shock absorbing" i)rop- 
erties of the decoupling eomi)liance. 
l're(iuenc\ discrimination will, of course, 
be involved in this motional transfer. As 
in the ease of the car going over the 
bumpy road, the bigh-frefjuency vibra- 
tions will energize only that portion of 
the moving system between tlie driving 
force and the decoupler — in this case the 
apex area. The main body of the cone 
will be isolated relatively from these 
high-frequency impulses by the decoup- 
ling compliance. Thus the high fi-e- 
qnency signals will be called upon to 
drive only a relatively small light dia- 
phragm (the apex area) because of this 
compliance rather than the large heavy 
diaphragm. The end result is more elfi- 
eient transduction of high-frequency 
energy. 

.\s far as low freciueneies are con- 
cerned, the decoupling compliance will 
naturally pass them on to the entire 
diaphragm and relatively full piston 
action will occur. 

I lowever, there are other means of ac- 
complishing this decoupling action that 
are not quite so apparent. The pulp 
from which the diaphragm is fabricated 
also determines how sections of the 
diaphragiu will disassociate tliemselves 
for specialized frequency ranges. The 
diaphragm material is made up of a lot 
of interwoven fibres, effectively behaving 
as a mass of small intertwined springs 
made up of individual pulp fibres. The 
transmission of the force from the apex 
to other sections of the diaphragm is 
accomplished by one miiinte fibrous 
spring exerting its force against the 
next minute fibrous spring. These built-in 
segments, in toto, constitute the compli- 
ance of the material itself. The nature 
of the pulp material from which the 
tibres are obtained, the length of the 
libi'es involved, and the manner in which 
these pulp materials are bound together 
deteiinine to a great degree the trans- 
mission of the force from the apex of 
the diaphragm to the body of the dia- 
phragm as a whole. 

We have thus exjilored the three meth- 
ods by which frequency dilTerential mo- 
tion of parts of the diaphragm may be 
obtained — diaphragm shape, decoupling 
eoinpliances, and integral pulp formula- 
tion. In their combined form they effec- 
tively control the mechanical crossover 
eliaracteristic of the system, with the 
end etVect that these built in three-way 
(Continued on page 55) 

23 



www.americanradiohistorv.com 




SOLDEREO JOINT BETWEEN 
FLEXIBLE WIRE AND BUS \. 



THIN CARDBOARD 




FINE 
STRANDED WIRE 



MASKING TAPE 



NICmOME WIDE 
CRIMPED TO BUS WIDE 



Fig. 1 (left). Presto recording head with home-mode stylus 
heater hookup, for home LP recordings. Fig. 2 (above). Unit is 
detachable at "floating" connection between conductor and 
bus to allow insertion of cold stylus for cutting 78s. 



of home with 




LEWIS C. STONE 



Hot Stylus in a Hi-Fi Groove 



Hi-fi experimenter applies coil of nichrome wire to heat 
sapphire cutting stylus for successful home LP recordings. 



THIS MO.STii's ESS.4T Oil ilo-it-vourselfiiig lias to do with 
a hot tip. The tip-off is that this "(leal" was ooiisumatcd 
by our roiuh'r Borini a year or so ago. Which is about 
enough time to judge the product, and we are told that it 
lias worked out line. In fact, as you will see further along, 
we verified this claim. This project is therefore suitable 
for the hi-fi experimenter and novice, as promised in our 
agenda back in 1954. 

The cost of a commercial hot -stylus rig runs, as you may 
know, to around a hundred dollars. The home-made job, our 
reader assures us, cost him a total of less than two. See, in 
/•"ig. 1 a closeup of the way thi' heater rig is attached to the 




cutting head, and in Fiy. 2 ii self-e.xplanatory isometric 
projection of its construction. 

Provided it is a lacquer disc you are cutting, the hot- 
stylus process will produce microgrooves with mirror-smooth 
sidewalls with a minimum of background noise. Further- 
more, it will provide a wider frequency response far deeper 
into the diameter of the disc. To achieve this result you may 
wonder (as we did) just how hot does the stylus have to lie? 

According to an article by William S. Bachman, "The 
Columbia Hot-Stylus Recording Technique," (Audio K.v- 
GIXKEBING, June 1950), the actual temperature attained liy 
the stylus [was] not measured. But with a power of one 
watt and 0.4 to 0.5 amperes there is heat enough to work the 
grooves into the surface of the disc with lowest surface 
noise and minimum frequency deviation. On playback, the 
high-frequency response shows minimum loss at the inner 
diameter of the disc. In fact, without softening up by the 
hot stylus, another authority avers that losses at the inner 
microgrooves can Ix' as much as 10 dli at 10,000 cps. 

Apparently the temperature setting is not critical, and 
satisfiictory recording results can be had with various types 

Fig. 3. System is planned for forthright operation, oil parts in 
view, from jack-panel atop left cabinet to tape recorder at 
right. Second from left is record-cutting deck with playbock 
table alongside. Back space between units and wall allows easy 
access for servicing. 
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■ 3"^^ RECDG* 
MULTIPLE JACKS HEAD 



Fig. 4. Schematic showing "as is" ar- 
rangement of components as used in this 
system. Fig. 5 (right). Suggested re-array, 
more in line with accepted audio prac- 
tice, more convenient operation. 
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MICIIOPHONE 



MAGNECOKD 
AMPLIFIER 




(Shown in "recotii" poiifion) 



TAPE 
HECOKDEII 



I Sy AUX 

I «ECDG SPEAKER 
I HEAD 



of lacquer discs. We did determine that temperatures at the 
stylus tip might vary from 400 to GOO' F. While coiiimercial 
rigs are fitted with a temperature control and an indicating 
meter (one make is calibrattd in color: red for standard, 
green for fine-pitch recording) our experimenter docs a 
cutting job with his home-made unit applying heat grad- 
ually to the stylus by mean? of a potentiometer. In this 
man's experience the setting for the desired heat (deter- 
mined in his earlier and rasher days by a split-second finger 
touch) is at about the middle of the dial, i.e., with about 25 
ohms in the heater circuit. 

Unencumbered Hi-Fi 

The scene of this recording set-up is ranged over four con- 
verted bookshelves. The ones at each end (see Fig. 3) are 
38 in. high, 18 in. wide and lli in. deep; the second from the 
left holds the recording turntable and is 34 in. high, 22 in. 
wide and 19 in. deep; and th'> one next to it with the play- 
back table is 38 in. high, 18 in. wide and 17 in. deep. The 
illustration shows the array lined up along a wall, with 
about a foot of clearance beliind for servicing. 

Our photograph loaves little doubt that the supporting 
labiiLctry is homemade, using unpainted bookshelves of 
%-inch white pine as a basis. The mottled surface effect 
is a covering of a plastic m.iterial, gray in tone to match 
the hammortone finish of the Slagnecord panels. Ventilating 
grille cloth insets are seen at the tuner, power amplifier, and 
over the preamplifier, all of which are mounted in removable 
panels. 

The entire hi-fi system follows the block schematic of 
Fig. 4. Alongside, Fig. 5 represents a format suggested as 
a better operating hook-up, more in line with established 
and accepted audio practice. Nonetheless, it is in terms of 
the former that the system is presently used, and the "as-is" 
schematic is referred to in the following brief notes on the 
home made jack-panel as a device for making the intercon- 
nections to cut discs from live FM performances originally 
recorded on tape. 

With that system as it is now used you would connect 
jacks 8 and 13 to a 6-ohm potentiometer which is said to 
represent a simple compensator network for frequencies 
below 500 cps — the crossover frequency of the Presto 1-D 
recording head used here. And you might he inserting a 
2-dl) drop in response by increasing the resistance. You 
could, by using the patchcords, connect 9 to 11, 4 to 8, and 
12 to 13 (all of these seen in Fig. 4) ; and into jack 5 would 
go a set of high-impedance liciulphones for monitoring 
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(Fig. G). Xaturally the VI would be switched on, then the 
equalizer. The output-impedauce switch is set at 16 ohms 
to match that of the recording head, while the j)ote(itiometer 
knob is turned to preset the desired resistance, from one to 
six ohms. (Cords are stored in spring clips, Fig. 7). 

In another procedure suggested for recording simultane- 
ously on tape and disc you would plug the output of the 
KM tuner — which is on a cord with a plug — into jack 1. The 
input to preamplifier (also with plug) is connected into 
jack 2, while jack 3 and jack 7 are connected with a patch 
(ord. In this fashion, the FM signal is fed into two ampli- 
fiers. The tape amplifier has a VU meter and a volume con- 
trol. Independent of it is the recording amplifier with VI 
meter, volume control, and an array of patch cord connec- 
tions, for cutting discs. Needh-ss to say, the "proposed" 
system hookup, as in Fig. 5 above, lends itself to the same 
operation with less waste motion, since "jumpering about" 
would l>e eliminated. 

Stylus Heating 

The subject hi-fior's chief interest has been recording on 
discs, from the very beginning. A voice teacher, he tape 
records his pupils' "outputs" then dubs them to discs for 
home study and review. Recording from tape to disc frees 
the former for rcjieated use, and thus holds down expense. 
The disi-s, on the other hand, become important voice-train- 
ing tools. And since nothing is more revealing than a private 
.■'c.-'sion with one's own voice, the discs unist hold undistorted 
performances that in themselves often suffered from the 



Fig. 6. Hi-fi experimenter at one of the many controls monitors 
cutting of LP disc from tape of live FM program. Note patch 
cords in record-playback jacks of jack-panel at top left. 






Fig. 7 (above left). Between "jumps" patch cords are held in spring clips attached to off- 
side of cabinet housing tuner, main amplifier, tape recorder amplifier. Fig 8 (above right) 
Camera gets hi-fi worker's eye view of cutting stylus as nichrome heating wire is coiled 

around sapphire tip. 



iiupcrlcctiiiiis iiiiliiiiil to voice trainees. FreciuciUly, to illii.-^- 
tr,il<' a point, tape iccoiilings of operas and soios picked 
up fr-orii live programs are played to give sindents an 
idea of liiiw it is done by piofcssionals. 

It Could be that our reader would probably have traded 
pr.«senl, "good"' for' presunial)ly newer "better" with the 
regularity ami persislencp of other seasoned hi-liers (see 
AT JIOMK wrni Audio, April I9.")ti) were it nor. for the fael 
that he is obliged to produce dis<s as a part of his voiee 
teaching programs. Where means ran out, ingenuity drifted 
Ml. lie got together the materials to make discs the liot wa.\. 
In jMr. Bachnnni's article was the key, and we cjuote: ". 
The first method tried, in early VJIS, consisting of winding 
a small coil of copper ^vire directly on the sapphire jewel 
ami heating it with a direct current, worked so well that 
it is still in use. . . ." Also t.hat it was the best way so far 
discovered for increasing dynamic range and reducing sur- 
face noise, pins the economy of improved recording closer 
to the center of the disc. 

The physical process of collaring the stjlus with a heat- " 
ing coil calls for steady hands. See, in Fig. 8, for example, 
and through a. (magnifying) glass clearly, ]io\\ both com- 
bine to get that 40-gauge wire (niclironie, in this case) 
around the tip of the sapphire cutting stylus. l'io(*e<l as 
follows: (1) Hold the stylus upright in a small vise to free 

Fig. 9. Wrap of wire around stylus is shown in gross at bottom, 
with circuitry of heating transformer above. 
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both hands for winding. (■_') Use a magnifying glass 
nionnr«d on an adjurstable stand (as shown) and wind three 
or four turns of tlie niehrome wire around the sapphire 
lip, keeping clear of its metal shank to avoid shorting. (3) 
JIalce sure that each loop is free of the other {Fig. 9) then 
seeuie the coil to the sapphire tip with an electrical Iical- 
H'sistant cement. 

Our reader heats his stylus with a.c. (although d.c. is used 
hy Jlr. Hachmaii) by means of a 6.3 volt filament trans- 
former. He sharpens the sapphire tip no more than once 
during its usable life of abont si.x or eight hours of cutting. 
Sharpening more often riMluees the length of the sapphire 
and makes it ditlieult to wrap heater wire around with 
space enough to be effective. When used cold, the stylus 
(■an be sharpened three or four times, which is to be ex- 
pected. This is best done at the factory, either by sending 
the stylus direct or l;hroiigli your audio parts dealer. In 
fact, our reader uses a eold stylus for 78s, which e.xjdains 
the temporary look of the mounting of the heating array 
on the recording head, as it must be ejisilv put on and taken 

.,tr. 

The Sampling 

Befoie betraying a hi-degicc of credulity (lii-fiers .loiiiirl 
plausible, and we have to p«s,s up many systems proposed 
to us for discussion in these pages) we had a session of 
A-H ing our reader's production with some of our own by 
comparing a playback of our own tape, recorded on an 
.\nipex 3.50, of a live concert by the N. Y. Philharmonic 
Symphony, and tin; identical selection (it happened to be 
the Violin Concerto in D minor by Sibelius) on a disc 
(hibbed fioiu a ilagnecord tape by the subject reader, the 
disc being played back on oin- Garrard 301 turntable with 
Leak diamond pickup at the same time. The passages were 
synchronized, rhe cli.iiniel selector turned from tape to disc 
player and back. 

The home-made disc dubbing was nicely balanced as to 
highs and lows, but compressed somewhat when compared 
with the Aiupex tape sound. The disc was ])l«yed with an 
1{I.\A characteristic, ba.ss at Hat and treble attenuated 
(piite a bit, probably beciuse the violin came through w'ith 
a particularly brilliant tone. 

Ostensibl.\ finalized, thi're is a.=^ yet no absolute hi-fiiuility 
in Our reader's lii-li s.vsleni. Its preseiil sliape-np was devf l- 
oped over some years, beginning with a disc recorder, a 

{Continued on page 40) 
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Input Transformer Design 



The choice of an inpuf fransformer depends greatly on fhe use to which it is to be put. 
The author tells how to determine if a transformer can be made to work satisfactorily 
under given conditions and how to complete the design to obtain the desired results. 



NORMAN H. CROWHURST" 



TRANSFORMKiiS iiie tilings we like to do 
without in audio, but there are some 
positions in the circuit and some ap- 
plications in which they seem to be un- 
avoidable. For example, it is not practi- 
cal to connect the low impedance of a 
50-ohni microphone or pickup directly 
to the input grid of an amplifier, because 
the output of the device is not sufli- 
cienlly above the inherent noise levels of 
the circuit to give a satisfactory signal- 
to-noise ratio. For this reason it is 
highly desirable to use a good trans- 
former to step-up the signal without 
giving a corresponding step-up in back- 
ground noise. 

So wc need to design an input trans- 
former that will give the best possible 
compromise between maximum step-up 
to achieve good discrimination of signal 
against noise and tlie maintenance of a 
frequency response that is as good as 
possible. In general, the bigger the step- 
up tlie more difTicult it is to maintain a 
good wide-liaiid frequency response. 

\\ here do wc start in designing such 
a component? The fii-st and most im- 
portant tiling to realize is that one can- 
not design such a transformer without 
adequate reference witli the eiicuiis with 
which it is going to be u.scd. 

With thi.s fact in mind it is well, for 
both the designer and the prosjiective 
user of such a transformer, to iiist of all 
explore the situation on the basis of 
using a hypotlietically perfect trans- 
former. Find out what is tlie maximuiii 
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Fig. 1. The commonest function of an 
input transformer Is to couple a low im- 
pedance transducer, whose Impedance 
consists of resistance and inductance, to 
the high impedance grid Input circuit of 
an amplifier. Here C, stands for the ef- 
fective grid input capacitance, Including 
that due to wiring strays. 



performance a transformer could be e.x- 
pected to achieve, assuming that a per- 
fect one might be availalile somewhere. 
Having explored the situation from this 
aspect, it is evident that a practical 
transformer will achieve a iieifoniiance 
somewhat short of tliis. 

A procedure like tliis may seem to 
appear like a waste of time, but in prac- 
tice it is found to save time because it 
dictates quite sinijily a reasonable per- 
formance specilicatioii to lay down. 
Without this pi-eliiniiiary exploration 
one might be striving to aehievc a per- 
formance that is (|uite impossible <'ven 
if the tiansfonncr were perfecr. 



Dynamic Transducers 

The commonest application of this 
type consists of an electro-dynamic 
transiiucer. cither a microphone or 
pickup, which requires to be fed through 
a transformer into the input stage grid 
of a tube. The dynamic transducer has a 
source imiiedance consisting basically of 
a resistance in series with an inductance 
as shown al h'ig. 1, while the grid has an 
input impi'daiicc which is basically ca- 
pacitive. although there may be a slight 
resistive element. 

If we apply an ideal transformer 
between these two, the simplest way of 
viMi.ili/.iiig the situation is by coiisider- 



CAPACITANCE 




mtOFARAD HICKHICinFlU!AI& 



INDUCTANCE 




Fig. 2, A reactance chart covering the range most useful in the design of input trans- 
formers. 
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Fig. 4. Chart for determining the response shaping produced by various circuit 
element combinations. The values of L/Cr* at the top and left are for cases where 
the secondary is unloaded, the db at reference frequency being obtained by follow- 
ing the curves to the top or right side of the chart. Where the secondary is loaded, 
the equivalent circuit, given at Fig. 7 uses reference values along the bottom and 
right hand side to locate a position in the body of the chart, the result being read 
off at the same place. 



iug the tiausfoiiner to multiply the ef- 
fective grid input capacitance by the 
square of the step-up ratio of the trans- 
former. Supposing the effective grid 



input capacitance is calculated to he 30 
HHf and the step-up ratio is 100:1; then 
the capacitance will be multiplied by 
10,000, giving an effective shunt capaci- 




— Mw — 'Tnnr* — > 

(SO) (1.0 mh) 


C-N'Cp 

"(0.3 ^f) 







Fig. 5. Chart for determining the reference frequency for the response shaping 
shown by Fig. 4. If values of L/Cr' are used, the line for r/R = 0 is used, at the top. 
Where volues of L/CrR are used, the appropriate value for r/R is used, noting that 
this is the reciprocal of the value of R/r used on Fig. 4. 



Fig. 3. Equivalent circuit of arrange- 
ment discussed in the text. The values in 
brackets are for the particular case con- 
sidered. 



tancc, referred to the primary, of 0.3 (if. 
This has a reactance of 50 ohms, as 
shown on the reactance chart of Fig. 2, 
at just over 10 kc. 

So a 100:1 step-up from a pure re- 
sistance of 50 ohms to a grid with an 
input capacitance of 30 nnf would pro- 
duce a response with a roUoff of 3 db at 
about 10 or 11 kc. This is assuming that 
the transformer was perfect and did not 
add any coinponcnts to the circuit ex- 
cept a straightforward step-up. 

But we should also take into account 
the effect of the inductance component 
of the transducer. Assume this is 1 milli- 
henry. The basic circuit then consists of 
.")0 ohms, 1 mh and 0.3 nf in the arrange- 
ment of Fig. 3. From these values we 

evaluate as =1 ,S3 

Ci ' 3 X 10-' X 2.5 X 10' ■ ' 

and LC = 3xlO-">. From Fig. 4 the first 

value gives + 1 db at reference frequency, 

while the second value with Fig. 5 gives 

the reference frequency as 9 kc. Next, 

from Fig. 6, we see that a curve with + 1 

at reference frequency gives a peak of 

+ 2 db at a relative frequency of 0.78. 

In this case this represents a resi)onse 

with a peak of 2 db at about 7 kc, 1 db 

up at 9 kc and about 12.5 db down at 

20 kc. 

This is what a perfect transformer 
will do. If a response not as good as this 
can be considered acceptable, then de- 
sign may be proceeded with for a 100 : 1 
step-up transformer for the operating 
condition. Otherwise, the best plan is to 
find suitable step-up ratio that is basi- 
cally capable of producing a respon.se 
that will be acceptable. Let's assume that 
we have set ourselves the target of pro- 
ducing a response to better than ±1 db 
up to 20 kc. 

Halving the step-up will reduce the 
referred capacitance from 0.3 micro- 
farad to 0.75 microfarad. This changes 

the values to = 5.55 and LC = T.5 x 

10-" which indicates a response of + 7 
db at a reference frequency of 18 kc. 
This arrangement will thus give a re- 
sponse with a peak of a little more than 
7 db at a frequency somewhat below 18 
kc, but the use of secondary loading will 
readily pull this peak down. 

A value of resistance referred to the 
input circuit at 125 ohms gives values of 



28 



AUDIO 



JUNE, 1956 



www.americanradiohistorv.com 



o 



t 



every note a perfect quote 
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-the objective of James B. Lansing Sound, Inc.; actiieved 



by ttie manufacture of precision loudspeakers named: 




0 



signature 





"JBL" means James B. Lansing Sound, Inc. 



o 




When choosing the precision transducers and enclosure for your fine high fidelity music system, consider the following exclusive, advanced 
developments: Only JBL Signature Speakers are made v^ith four-inch voice coils. Only JBL Signature High Frequency Units are supplied v^ith 
true acoustical lenses. Only JBL Signature Dividing Netv^orks incorporate all of the top quality parts necessary for lasting smooth, indetectable 
crossover. Only JBL Signature Enclosures combine sound engineering design v^ith excellent decorative design and flawless construction. Write 
(or the name of your nearest JBL Signature Authorized Specialist Dealer to James B. Lansing Sound, Inc., 2439 Fletcher Drive, Los Angeles 39, California.. 
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_ „ (see f ifl. 1 1 as 

CriJ 7.5 X X C.^'a x JO' 

= 3.13; ~ = 3.d .111(1 LC = 7.dxlO-". This 
r 

iiitiicates a response of -1 dli at a lefci- 
enee frequciiey of 22 kc. So this value 
of leferipd lesistaiiee on the secoiidaiy 
will load this peak down so that the 
response is - 1 db at 22 kc and has a 
peak of ahdiit O.ti dli at l;i ke. On the 
secondary side this would require an 
actual resislaiitc of about 0.:il2 meg. 
This arrangcineiit is based on the as- 
sumption that we use a 5(1:1 steji-np 
ideal transformer. 

In practice, as we have to ii]ilil.\ losses 
to pull the ])eak down, it may be possi- 
ble to use the transformer core losses 
to serve at least part of tliis function. 
But there is aiiotlier factor that lias to 
be I'Oiisidercd in designing a practical 
transformer. This will introduce addi- 
tional shunt eapacitance in the grid cir- 
cuit, and also increusc the ctfcclivc 
source inductance by the addition of 
leak-a};e inductance. So the values of L 
and 6' used to compute the ri'S])On.<e with 
an ideal transformer will both have to 
be inci-eased somewhat, and in all proba- 
bility this will bring the response below 
the one .just comimted for an ideal case. 
This means that some margin should be 
allowed, if the over-all response is still 
requii-ed to be within the original limits 
set. 

For some applications, for e.\anii>le 
the ribbon mike, the source impedance is 



practically a pure resistance throughout 
the audio band, in which case the design 
ot^ the transformer can be considered 
without needing to take into account the 
iiidiictaiice component of the input 
source. This means that the design of the 
transformer will only need to consider 
the inductance component contributed 
by the transformer it.sclf in the form of 
leakage inductance for the high-fre- 
quency response. 

Crystal or Electrostatic TranscJucer 

.\notlier application that could be con- 
sidered for input transformer is to 
eou])le a capacitive source such as a 
crystal microphone or pickup or maybe 
even some kind of electrostatic trans- 
ducer. Here, assuniins' an ideal or ner- 
fect transformer, it might be possible to 
achieve some gain by using a siep-up. 

For example, if the grid input capaci- 
tance is 30 n)if and the capacitance of 
the crystal is 500 nt'f. it should be possi- 
ble to employ an impedance step-np of 
]6:1. or a voltage ratio step-up of 4:1 
to achieve optimum matching. 

But for this kind of application prac- 
l;ical transformers completely fall down 
on the .I'ob. It is quite impossible to de- 
sign a physic.-il component that will 
.ichicve this kind of step-up for working 
between capacitive source and load im- 
pedances. The use of reactive terminat- 
ing impedances means we have to com- 
pletely reorient our conception of what 
diflfcrcnt components contribute to the 
)>erformance of the circuit. 



With resistance termination, core 
losses, appearing as a shunt resistance, 
merely present insertion loss throughout 
the entire spectrum — except where they 
may be useful in damping jieaks as just 
mentioned. Winding resistances also con- 
tribute to insertion loss. But between 
reactive source and load impedances, any 
resistance has frequency discriminating 
effect. 

A shunt resistance, such as a core loss 
represents, will produce a low-fre- 
quency rollolT which will have its 3-db 
point whci-e the resistance is equal to the 
refencd reactance of the source and load 
combined in parallel. Series resistance, 
such as will be contributed by winding 
resistances, produces .-i high-frequency 
rolloff, the 3-dh point of which will be 
at a frequency where the total referred 
resistance is eipial to the combined re- 
actance of the source and load referred 
in series. 

Assuming for the moment that pri- 
mary inductance can remain infinite, 
leakage inductance zero, and winding 
capacitances zero, it appeai-s that the 
losses in the transformer will result in 
a frequency response with a rolloff at 
each end, without taking into account its 
essential i-eactances. 

Assume the transformer is 80 per cent 
eflicient, which is a reasonably good 
power transfer ellieiency for an input 
transformer because of its small size — 
and It would have to be physically small 
to achieve even an appio.viiiiation to 
zero leakage inductance and winding 
capacitance. Then the core loss, referred 
to any given winding, will not be more 
than 100 times the total winding resist- 
ance referred to the same winding which 
means that the spacing between the 3-db 
points on the low-fre(|iiency and high- 
frequency rolloffs, as contributed by 
losses alone, will be not more th.-in about 
a ratio of 400:1. To get a wider fre- 
quency response it will lie necessary to 
have a transformer of higher nominal 
ellieiency. 

(To be contUmed) 
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Fig, 7. Basic circuit for the high fre- 
quency response of an input transformer: 
r is the source resistance, and JL the 
source inductance (if any) plus the trans- 
former leakage inductance referred to 
the primary; C is the total secondary 
shunt capacitance referred to the pri- 
mary (i.e. multiplied by the square of 
the step-up ratio), while R is the second- 
ary load resistance (if any) referred to 
the primary (i.e. divided by the square 
of the step-up ratio). 
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Fig. 6. Response shapings selected by the chart of Fig. 4. Actual frequencies can be 
calculated from the reference frequency given by Fig. 5. The dotted lines indicate 
the points of maximum slope on the curves (the outside ones) while the middle one 
indicates the point of the peak, which is useful in response computation when the 
peak is not very high. 
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noiv gives you . . . 
comvonent convenience 



I// i/c xy^vw 

HF 





FM-AM Tumr- Phono and Tape Preamp-20-Watt Amplifier 
On One Chassis . . . In One Handsome Enclosure 
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30 "lightly higher 
West of Rocties 



low welcome lliis will he to those of you 
who have heen seeking an easier path to gen- 
uine Iiigli fideliiy. For it is true, that many of 
you have actually denied yourselves the thrill- 
ing performance of components — simply 
hccause of a disinclination to 'do it yourself. 

Recognizing this. Pilot developed ihe fahu- 
lous IIF-41. Willi one hold stroke. Pilot elimi- 
nated the inconvenience of wiring and the 
chore of special installation. In the HF-41, 
Pilot emhodied all the necessary high fidelity 
comi)onents — integrated on one chassis and 
ready for use: a superh FM-AM tuner — a 
versatile pIiono-i)rtamp with full record and 



tape equalization — dual tone controls — 
and a 20-walt amplifier. 

And then. Pilot designers styled an enclosure 
for the modern home and set it off in deep 
hurgundy and hrushed hrass. The result is 
so attractive that you'll want to show it oR on 
an open shelf or tahle top. 

To complete this truly fine high fidelity sys- 
tem, you need only add a Pilot Companion or 
other high quality speaker system. And with 
the inclusion of a changer or turntahle, you 
can enjoy record reproduction that 
api)roaclies the realism of the concert hall. 



the 



See your high fidelity dealer or ivrite: Dept. -1 




RADIO CORPORATIOIV 37 06 36th STREET, LONG ISLAND CITY \, N. Y. 

Over 35 years leadership in electronics 
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WK AKE I'LEASED to havc helped as 
ninny readers as we have with the 
problems confronting them concern- 
ing audio. Your cards and letters have 
been most encouraging, and so we are ex- 
panding our service to you. If your ques- 
tion does not appear in the column, either 
because it is not of sufficiently general in- 
terest or because of space limitations, it 
will be answered by mail. This will enable 
more people to benefit from this column. 
Questions sent directly to me at the ad- 
dress given will reach me directly and so 
can be answered more promptly than those 
sent to Audio's office. Please enclose a 

STAMPED, SEI.F-ADDKESSED ENVELOPE with 

your question. 
Tuner Connections 

Q. Can the tuner described in Audio- 
clinic, Dec, 1955, he fed into a magnetic 
pickup channel, as there is no microphone 



input provided on my preamplifier? H. 
Sni/dtr, Philadelphia, I'a. 

.\, If the input has a flat response, or 
uncompensated position, the tuner may be 
led into it. If it has not, the tuner must 
not be so connected if quality performance 
is to be had. A magnetic input is normally 
not flat, having a treble rolloflf and a bass 
boost. Thus, the tuner would, when fed 
into such an e<iualized circuit, lack highs 
and have an exaggerated bass response. 
Assuming that there is a flat response po- 
sition on your equalizer selector switch, 
there is still one more problem: this type 
of input is often terminated in a 47,000- 
ohm grid resistor whereas, because of the 
size of the coupling capacitor, C„ (in the 
Becember figure) in its output, the tuner 
should be terminated in a minimum of 0.5 
megohms for adequate low-frequency re- 
sponse. To compensate for the low resist- 
ance of the preamplifier grid circuit, 
change the coupling capacitor, Ct, from a 
.02-nf to a 0.1-uf, 200-volt d.c. rating. 

Many magnetic pickup channels are not 
provided with a flat response position, mak- 
ing them, as has been previously noted, 
unsuitable for use with this tuner. The 
schematic in Fig. 1 is a preamplifier espe- 
cially designed for use with this tuner. It 
may he fed into one of the high-level in- 
puts on your amplifier, such as that used 
for a tuner or a crystal phonograph pickup. 
The first stage of this preamplifier is a 
6SJ7 feeding a 6J5 cathode follower out- 
put. We have incorporated the circuit for 
the 10,000 cps whistle filter described in 
AuDlocLiNic, Dec, 1955, in the grid cir- 
cuit of the cathode-follower stage. The 
power supply needed in conjunction with 
this unit must be capable of supplying 6,3 
volts a.c. at 2 amperes and 250 volts d.c. 
at 30 millianiperes, well filtered. Power for 
the preamplifier may be obtained either 
from your basic amplifier or from its own 
power supply. If the tuner has not yet 
been constructed, it would be practical to 
house it in the same cabinet with its pre- 
amplifier, making for an extremely com- 
pact unit. 

Amplitude Modulation 

Q. What is meant by amplitude modula- 
tion? L. Ililliard, Keno, Nevada. 

* SS40 Neu'lcirlc Ave., Brooklyn, N, T. 
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.\. The sine waves shown in Fig. 2 repre- 
sent a transmitter sending out a signal 
with no program material impressed on it, 
The process of impressing such information 
on the transmitted wave (carrier) is modu- 
lation, be it amplitude, frequency, phase, 
pulse, or what have you. In amplitude 
modulation (AM), the vertical distance 
between crests and troughs changes, and 
at a rate dependent upon the frequency of 
the program source at the time. If the 
change in the size (amplitude) of the wave 
is small, the volume output will be low. 
If there is a large change in amplitude, 
high volumes will be heard by the listener. 
Remember that when two signals combine 
in non-linear fashion they beat or hetero- 
dyne. After this beating process, we havc 
the original frequencies and also the sum 
of the two and their difference. (Let us 
assume our carrier frequency to be 1000 
kilocycles per second; let us impress upon 
that carrier a 1000-cps tone. This tone will 
beat with our carrier, forming at least 



? 7 



two other frequencies: 1001 kc and 999 kc, 
the sum and the difference of 1000 kc and 
1 kc. The two beat tones thus produced 
are known as side bands.) We are con- 
cerned with tlie sum, the difference, and 
the carrier, as the audio frequency im- 
pressed on the carrier is not radiated be- 
cause the antenna is not designed to radi- 
ate frequencies in the audio spectrum. 
These three signals are passed through the 
various amplifier stages in the receiver, 
finally reaching the detector. All of these 
three frequencies are considerably above 
the audio spectrum. It is the purpose of 
the detector to reconvert these three into 
the 1000-cps tone originally transmitted. 
This is done by using the sum and differ- 
ence produced by the beating that now 
takes place in the receiver, just as it did 
in the transmitter. The three frequencies 
are rectified and filtered so that they can- 
not enter the audio stages of the receiver 
but the beat between 999 kc and 1000 kc 
(1000 cps) is allowed to enter these audio 
stages and eventually be heard. 
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Fig. 2. Unmodulated carrier wave. 



Electrostatic Loudspeakers 

Q. What is the principle of an electro- 
static speaker? H. F. Sobbins, K. Y. C. 

A. Such a speaker is very similar in op- 
eration to a condenser microphone. It con- 
sists of a movable plate and a fixed one. 
A fairly high d.c. voltage is applied across 
the two. The attracting force thus created 
causes the movable plate to come closer to 
the fixed one. This becomes the center, or 
rest position, of the speaker. Effectively, 
ail a.c. voltage is connected in series with 
the d.c. previously mentioned. During one- 
half of the a.c. cycle, its voltage is such ns 
to be added to the d.c. voltage, causing the 
attracting force to increase and hence, the 
movable plate to come even closer to the 
fixed one. During the other half of the 
cycle, the polarity of the voltage is in such 
a direction as to cancel some of the d.c, 
causing the attraction between the two 
plates to be lessened with respect to the 
static or rest position, which, in turn, 
causes the moving plate to increase its dis- 
tance from the fixed plate. Actually, the 
movable plate is not so free to move as it 
might appear from this explanation. If it 
were, a certain amount of non-linear opera- 
tion would result, and if the motion could 
be sufficiently great, it would touch the 
fixed plate, shorting the power supply and 
probably damaging it and the speaker. 

In practical electrostatic loudspeakers 
there are two fixed plates and one movable 
diaphragm, thus providing a push-pull 
action which niinimizcs distortion. The 
circuit must be so arranged that the low 
and middle frequencies are prevented from 
entering the speaker or, again, distortion 
and possible damage to the speaker and 
the d.c. power supply are likely. 
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Fig. 1. Preamplifier used for high impedance or crystal tuner and designed to feed 
a high-level Input in the usual control unit. 
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ANNOUNCING- NEW SONOTONE SPEAKER SYSTEM 





The Sonotone Linear Standard System uses the superlative new 
Sonoioiie CA-15 fif(ecn-inch coaxial speaker, moiinied in an enclosure 
of latest design engineered to enhance the speaker's unique smooth- 
ness and accuracy. Cabinetry is in the tradition of fine furniture, 
meticulously detailed and finished. 



applications 



Division 



UNIQUE, 
ELLIPTICAL CONE 
TWEETER 



It gives you 
not only presence' 
-but absencel 

Any truly good speaker system gives 
you "presence"— the feeling that the 
music is being created right in the same 
room, But this new Sonotone system 
gives you absence, too. Gone is all 
awareness of "loudspeaker sound". 
There is nothing between you and the 
music. 

The Sonotone Linear Standard 
Loudspeaker System utilizes the most 
advanced type of speaker damping— 
tt ue acoustical damping. This, togeth- 
er with the highly flu.x-damped voice 
coil, gives astonishing "transient-true" 
response. You hear each instrument as 
separately as in the concert hall. Tech- 
nically, this system is so "linear" it can 
be used as a laboratory standard! 




EXTREMELY HEAVY 
MAGNET ASSEMBLY 



LINEAR OUTPUT, 
20 TO 17,000 CYCLES 



Prices and specifications are subject to 
change without notice. 



Sonotone CA-15 Coaxial Speaker has a huge 5-lb. AInico V magnet, with 15.000 gauss 
(lux density. Unusual velour suspension of the ridged, curvilinear cone drops resonance to 
30 cycles, keeps extreme "lows" full, rich and natural. The six-inch non-metallic cone 
tweeter is elliptical, providing wide lateral dispersion of "highs" without tinniness or pierc- 
ing effect. 25 watt output, 40 watt peak. Woofer and tweeter also available individually. 
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Speaker Enclosures 

EDGAR M. VILLCHUR 
Sound-Chapt-er 10, Part- I 

To operate properly, a loudspeaker must be housed so that the sound waves from the front are not 
cancelled by those from the rear of the cone. The author discusses various types in simple terms. 



THE FUNCTION of the loiiilspeakcr 
'■motor" is to produce iiicclianiciil 
vibrations in tlio voice coil, corre- 
sponding to the acoufiticid vihrations of 
tlic original voice or music. When this 
has bpcn done, however, the taek of 
reci'eating the sound is far from coni- 
jilcted. W'e must couple or ooninnniicate 
tlie mechanical vibrations to the air, and 
the way in which we do this has a pro- 
found ell'ect on the workings of tlie 
motor itself. 

Th« voice coil, vihiating alone, can 
accomplish little in the way of radiat- 
ing soun<l. It has no hite of the air, and 
even though it were 10 move l)a(k and 
forth vigorously it could do almost no 
useful iicoustical work. It would lie as 
inelTective as the shaft of an electric 
fan with the blades removed. And so 
we attach a diaphragm to the voice coil, 
to give it some air to work against. 

But this does not wholly solve the 
problem, as anyone knows who lias ever 
listened to an unmounted speaker sit- 
ting on a table. Even with its diaphragm, 
an unmounted loudspeaker rejiroduces 
very little bass. The cone becomes de- 
coupled from the air of the room at 
lower f leipiencies, for reasons that we 
will examine in a moment. It is at these 
lower fre(|uencies that the speaker 

* Acoustic Research, Inc., Thnnidike 
Street, Cambridge 41, Mass. 



mounting device oi- enclosure becomes 
indispensable; the primary function of 
tlic enclosure is to keep the diaphragm 
coupled to the air at the lower part of 
its freciucncy range. 

A casual perusal of a sound equip- 
ment catalog, or of the advertisements 
in a magazine devoted to sound repro- 
duction, would apparently indicate the 
fact that there is a very large number 
of 6|)<>aker enclosure designs, each with 
its unique properties. But there are only 
three basic types of mounting device, 
each, of course, with variations on the 
basic theme. These three types may be 
categorized as the direct-radiator ballle, 
the resonant enclosure, and the honi. 

The Direct-Radiator Baffle 

Wlien a speaker cone moves forward 
it sinudtaiieoiisly compresses the air in 
front of it and rarefies the air behind it. 
At liigh frequencies the wavelengths are 
short, and the cone itself acts to "batlle" 
or separate the front wave from the 
back wave. l?ut at low frequencies the 
areas of compressed air in front of the 
cone are in direct contact with the areas 
of raretied air at the back : the molecules 
of air hasten around the edges of the 
speaker to equalize things. 

Thus the vibrating cone set* up a 
vibratoiy low-frequency wind around its 
edges, as illustrated in (.V) of Fig. 



HI — 1. but radiates little ba.<.« eiiei'gy. 
The pressures and rarefactions in front 
of the cone are sapped by the opposite 
raiefa<'tions and pressures behind it, and 
never get to work on the air of the 
room. Tliis type of energy source is 
called a doublet — it has two parts, each 
radiating out of phase with the other, 
and cancelling the effects of its mate. 

The solution to the doublet problem 
is quite simple — it is to insert an ex- 
ternal ballle between the air in front of 
the speaker and the air behind it. In 
practical terms we saw a hole in a piece 
of rigid material, and mount the loud- 
speaker against the hole in such a way 
that it faces its audience through the 
opening. In this way the circulatory 
currents of air aiound the speaker edges 
are stopped, as illustrated in (B) of Fig. 
10 — 1, and the pressures and rarefac- 
tions produced in front of the speaker 
can only move outward. 

That is really all there is to it: the 
theoretical problem of preventing the 
speaker from losing its bite at lower fre- 
(pieneies is completely solved. The solu- 
tion has its drawbacks from the practi- 
cal point of view, but if the cone vibrates 
in an accurate replica of the input sig- 
nal, simple ballling probably introduces 
the least amount of change in the con- 
version from mechanical to acoustical 
energy. 

The practical problems involved re- 
late to size, and to the fact that in a 
direct-radiator system the greatest bur- 
den is placed on the fidelity of the 
speaker mechanism: for a given sound 
output the cone lias to move the farthest. 
There are three approaches to meeting 
these practical problems; wall mounting, 
use of a large, totally enclosed cal)inet 
(a variation of which is the Hartley 
"bolide"), and employment of the "acous- 
tic suspension" system. 

Wall Mounting 

If we are to jireveiit interaction be- 
tween the fiont and back of the cone 
successfully, the diameter of the baffle 
must be ecpial to at least half a wave- 
length at the lowest frequency that we 
are concerned with. This means tliat, for 
bailling a direct-radiator system down to 
to cps or so without losses, a baflle 14 
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HIGH-FIDELITY TURNTABLES 




irouette 



Professional performance standards comiMned 
with maximum simplicity of operation. Beauti- 
f jlly machined 12" or 16" cast aluminum turn- 
tables for super-smooth, rumble-free operation. 
Choice of heavy-duty four-pole motor or 
hysteresis synchronous motor to meet all re- 
quirements in speed accuracy. Three-idler drivt 
system with interchangeable idler wheels mini- 
mizes wear. Single-flick shift, operated in one 
plane, selects 33Vi, 45 or 78.26 r.p.m. speeds 
and shuts off motor. 

Model T-18, 12" turntoble, four-pole motor $ 66.00 
Model T-1 8H, 12" turntoble, hyiteresii motor 1 1 7-00 
Model T-68, 16" turntoble, four-pole motor 87.00 
Model T-68H, 16" turntoble, hyitereiii motor 147-00 



TAPE RECORDING ond PLAYBACK EQUIPMENT 

PRESTO R-11 Series "~" 

Professional Tape Recorders 

The ultimate in recorder-reproducer units. Three full-track 
heads. Tape speeds 15 and TVi ips, with others on special 
order. Keels sizes lO'/i" or 7". Exclusive capstan drive 
with h>;steresis motor. Torque-type reel motors. Solenoid- 
operated, self-adjusting brakes. Variable fast-speed control. 
Wired for remote control. 

Model R-11 tape trantport mechanism (thastis ot)ly) S 775.00 

Model R-11 In tarrying case 827.00 
Model SR-11 recording <ot)sole (includes R-11 mechanism, 

A-901 amplifier and CC-2 studio console) 1250.00 
Model SA-5 remote control switch^ 40.00 

PRESTO SR-27 Tape Recorder 

A moderately priced tape recorder for professional and 
home use. Consists of R-27 tape transport mechanism and 
A-920li amplifier. Three separate heads. Three-motor 
drive, including hysteresis capstan motor. Tape speeds 
15 and 7Vi ips, plus fast forward and rewind. Reel sizes 
up to 8". 10- watt amplifier has two built-in speakers 
and controls. 

Model $R-27 complete in two portoble corrying coie^, $588.00 

PRESTO Long-Playing 

Tape Reproducer for Background Music 

S hours continuous playback from 14" reels with dual- 
track operation at 3% ips. Fool-proof, trouble-free, 
economical. Complete assembly includes PB-I7A tape 
playback mechanism, A-904 preamplifier and CC-4 
( horizontal ) cabinet*. Complete $996.00 
*Ciibinels for fertical moittit'itig iirailable 




ID ISC RECORDING EQUIPMENT 

New 
PRESTO 
K-11 




Three-Speed 
Disc Recorder 



Ideal for home or semi-professional use. Three- 
speed operation without adapters. PRESTO 
cutter head for both standard groove (110-line 
pitch) and microgroove (220-line pitch). Re- 
cords discs up to 13V4" diameter. Comprises the 
popular T-18 Turntable, recording and playback 
amplifiers, high-fidelity pickup with turnover 
cartridge, and two speakers (woofer and 
tweeter) mounted in cover of carrying case. 
Separate microphone and radio inputs, mon- 
iior jack, level indicating meter and lecording 
equalizer also featured. 

Ivnodcl K-1 1. 

complete with hysteresis moior $445.00 
Recorder mechanism only, 

wilh hysteresis motor 259.50 



RECORDING DISCS 

Pf.ESTO Green, Brown. 

hite and Orange Labels 
for Instantaneous Record- 
ing. Single and Double- 
Sided Masters. 
The perfect disc for every recording need. 
Optimum performance combined with highest 
pc-manence. Made to conform with rigid 
PRESTO standards and quality-controlled at 
e\t ry step. 

Aho available from PRESTO— a complete line of 
sapphire and stellite cuttittg attd playback needles. 



the 

PRESTO 

LOOK... 

different where 
it counts 



Functionally designed with- 
out mechanical or electronic 
"gingerbread" . . . precision- 
engineered without com- 
promise. ..massively 
constructed without econo- 
mizing on components and 
machined parts . . . custom- 
built without short-cuts . . . 
quality-controlled without 
fail . . . THAT'S the Presto 
Look — result of a quarter 
century's experience as 
America's leading manu- 
facturer of tape and disc 
recording equipment. 




Model A-900-5, for rack mounting 
Model A-901, for rack mounlin}. 
Model A-920, lor rack maunting 



TAPE RECORDER AMPLIFIERS 

PRESTO A-900-5, A-901 
and A-920 Amplifiers 

Designed to complement PRESTO tape recorders. A-900-5 
has separate record and playback channels, three-micro- 
phone input. 250-ohm low-level mixer, illuminated VU 
meter, and 500-ohm output with +20 db maximum power. 
A-901 is similar to A-900 except for single 900-ohm trans- 
former input instead of mike inputs. A-920 is more 
compact, has both microphone and playback preamplifiers, 
single 250-ohm mike input, 10 watts power output into 15 
ohms with provision for 500-ohm output at 0 db, plus 
two small, built-in speakers. 



,$388.00 
350.00 
309.00 



ffoch supplied in corrying coje for $15.00 txtro.) 




Export Division: 
25 Warren Street, New York 7. N.'l'. 

Canadian Division: 
Instantaneous Recording Service. 
42 Lombard Street, Toronto 




Write for technical data to: 

RECORDING CORPORATION 

PARAMUS, NEW JERSEY 
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feet across is reciuired. The iinpraeti- 
cality of such a piece of furniture is 
obvious. 

However, such l)affles are effectively 
built into every house, in the walls be- 
tween rooms, or tliosc covering a stair- 
well or closet (provided the landlord is 
willing that they be considered as such). 
Wall mounting provides about as ex- 
cellent and trouble-free a method of 
speaker "enclosure" as can be had. The 
rules that must be followed are rela- 
tively simple, compai'ed to those for the 
more comj)licatod enclosures. These rules 
are : 

1. The speaker must not face into a 
tunnci-shaped opening, either forward or 
backward. Such an opening will tend to 
act like a resonant organ pipe, and will 
itself "speak** its own tones in the 
upper bass. 

2. The speaker must be securely an- 
chored. 

3. The rear of the speaker must not 
be enclosed by a volume of limited di- 
mensions (see the discussion following 
on totally enclosed cabinets). 

One method of mounting a loud- 
speaker in a wall is illustrated in Fig. 
10 — 2. When all of the conditions re- 
ferred to are satisfied this type of mount 
is called an "infinite" baffle. 

Totally Enclosed Cabinets 

The chai-acteristics of the infinite baf- 
fle may be closely imitated by the use of 
a totally enclosed cabinet. Hi're, as in 
the case of wall mounting, all interac- 
tion between the front and back of the 
speaker is prevented, but new problems 
are also introduced. 

The most important of these new prob- 
lems is the effect of the volume of air 
enclosed by the cabinet, which the rear 
of the cone nuist compress and expand 
when it moves in and out. This volume 
of air constitutes a pneumatic spring, 
and it increases the spring tension of 
the speaker's mechanical s.vstem. 

Xow there is nothing wrong with 
spring tension in the mechanical system 
of the speaker. Such spring tension has, 
as a matter of fact, been built into the 
speaker, in the elastic suspensions used 




Fig. 10—2. Speoker mounted in o woll, 
ovoiding pipe-shaped spoce formed by 
thickness of woll. 



to hold the cone and voice coil centered. 
These suspensions, as we have seen, 
partly determine the bass resonant fre- 
quency of the speaker's moving system. 

But the proper amount of spring 
tension has been built into the speaker, 
and the resonant frequency is already as 
high as has been intend<'d. (Although 
we would like the bass resonant fre- 
([uency to be as low as possible there is 
a lower limit for a given speaker: too 
low an elastic restoring force in the sus- 
pensions permits the voice coil to travel 
beyond the range of uniform magnetic 
flux, and introduces distortion hi the 
low bass.) 

When the pneumatic spring of the 
cabinet's enclosed air is added to the 
mechanical springs of the speaker sus- 
pensions, the resonant frequency is 
raised. If the volume of air in the cab- 
inet is very large' the pneumatic spring 
is weak and the effect is negligible : if the 
cabinet volume is too small the pneu- 



matic spring is stiff, and the resonant 
frequency may be raised as nmeh as an 
octave. We already know that we must 
expect bass attenuation, at 12 db/oetave, 
below the resonant frequency : we thus 
stand to lose heavily in the bass unless 
our cabinet is of very large dimensions. 

Other precautions that must be ob- 
served in using totally enclosed cabinets 
aie : 

1. The cabinet must be very rigid and 
vibration-proof. Three-quarter inch ply- 
wood, held together by screws and glue, 
and having ribs spaced about a foot 
apart, is one way of achieving this rigid- 
ity. Another method, that has been sug- 
gested by G. A. Briggs, is to use sand- 
filled panels. 

2. The interior of the cabinet must be 
lined with sound absorbent material 
(such as Fiberglas in 4-inch thicknesses) 
to prevent standing waves and air-col- 
umn resonances from forming within the 
cabinet. The enclosure must not act like 
a closed pipe. 

It is interesting to note that the sound- 
absorbent material does not decrease the 
effective interior volume of the enclosure 
from the point of view of its pneumatic 
stiffness, but actually increases it. When 
the cabinet is filled with such material 
the effective elastic compliance or "give," 
and hence the effective cubic volume, 
may increase as much as 1.4 times. 

3. Sound is refracted from the edges 
of the speaker cabinet : it is therefore a 
good idea to mount the speaker some- 
what off-center, to avoid cancellation 
from edge refractions. 

A variation of the direct-radiator 
speaker cabinet is provided by the Hart- 
ley "bofile." In this unit a system of suc- 
cessive layers of sound-absorbent mate- 
rial is employed in the enclosure to 
absorb most of the rear wave, but the 
(Continued on page 61) 



1 Conservative dimensions for totally en- 
closed cabinets are: 15-in. speaker, 15 cu. 
ft.; 12-in. speaker, 9 cu. ft.; 8-in. speaker, 
4'/4 cu. ft. Reduction of these figures by 
25 per cent or so does not usually involve 
much of a sacrifice. 




"OZITE" SOUND-ABSORBING SCREENS 



SPEAKER 
MECHANISM 




OPENINGS OF 
VARYING SIZES 



Alt 
J-SPACES 



FRAMES TO HOLD 
OZITE IN PLACE 



EXTERNAL HOUSING 




Fig. 10—3 Types of direct-rodiotor sys- 
tems in commercial practice: 
(left) Totally enclosed cobinet 
(Courtesy R. T. Bozak Sales Co.) 
(center) Hartley "boffle" 
(Courtesy Hartley Products Co.. Inc.! 
(above) Acoustic suspension system 
(Courtesy Acoustic Research, Inc.) 
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THE ^y^iA^AAy OF STAN WHITE LABORATORIES 

fPINGS YOU THE VOICE OF THE FUTURE,.. 



New developments are not brought into being as easily as the wonders 
created by the Genii of Aladdin's Lamp. But, Stan White's "Genii"^ 
combination of extensive research, endless experiiDentaliori 
and the smile of fortune— has produced 2 new developments ;,. 
that completely revolutionize loud speaker design and ? 
performance. 




PRESENTS 
The First New Aerodynamic Ring Speaker 

'"^ Mach I® 

• Ceramic Magnet • IS incli Voice Coil 

• Piston Oriented Speaiter • Ringside Fidelity 

• 18 inch Speaker only 3 inches deep 

Revolutionary Pot Structure embodying 
radical concepts In magnetic circuitry. • 
Cone Geometry based on wind tunnel data. 
The first truly new speaker development 
in the past twenty years. 

To be released shortly. 

The First Motional Feed-Back Tweeter with Amplifier 



Betn-Tron* 



• A Massless Tweeter • No Intermodulatlon Distortion 

• High Frequency Response passes 70,000 cycle square waves 

• 14 Watt Peak Response 

The original Stan White Electronic Crossover (24 db octave) 
Amplifier Firsts 

• No Voltage Feed-Back • No Current Feed-Back 

• No Powrtron Feed-Back (sometimes called variable damping). 

Now: Massless response due to motional feed-back only 
*So named because "Beta" is a feed-back factor and 
"Beta" is an atomic particle which actuates this device. 

Complete Amplifier Net Price 99.50 

Cefa-Tron Tweeter Net Price 39.50 

Save $38.00. How? See your Stan White Dealer 




Stan White Exponential Horn Speakers 

featuring 

the MIRACLE OF MULTI-FLARE 

curled into cabinets within 1% of a special horn formula 
Availoble in Bloncte Korina, Walnut, Mahogany onct Ebony Cabinets. 

The Opus I. Size: 30x20x15 inches. 99.50 

The perfect speoker for small rooms and apartments. 

The Esquire. Size: 36x24)' 16 inches 199.50 

Deluxe three way horn system of unusual quality. 

And le Sabre-69.50 ... The HiFi-339.50 ... The Millennium— 

1000.00. Each one the outstanding speaker in its price class. 




See your exclusive Stan 
White Distributor. Some of 
the above releases ore so 
new there may be a slight 
delay in delivery. But . . . 
you'll be glad you waited! 




A DIVISION OF EDDIE BRACKEN ENTERPRISES 
Dept. A-6. 725 S. laSall< Str<<t, Chicago 5, Illinois 
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^Friction-Loaded" Cabinet - - preliminary Report 



A detailed description of an improvement on the basic bass-reflex principle which is claimed 
to have certain advantages. Tried experimentally, the design lives up to its promise, and 
offers a simple and effective method of eliminating the **boom'' from the "boom box." 



SOME MONTiia AGOj WO received a manu* 
script (which will appear in full in 
the August issue) in which the au- 
thor, K(iwar(i James .Jordan of Goodmans 
Industries, proposes an interesting theory 
relating to bass-reflex cabinets. This type 
of acoustic phase inverter is perhaps one of 
the most maligned elements of hi-fi equi]>- 
nient, and not always rightly so. It is a 
fact that there are sonu' cabinets of this 
tyi)e which are somewhat less tlian perfect, 
but it is e(pially certain that for the space 
involv4'd and the simidicity of the construc- 
tion, a bass-roflex cabinet can give a very 
good account of itself. Several years ago, 
Drisku' presented a method which is still 
referred to as one of the serious and eifec- 
tive treatments of the alignment of a bass- 
reflex enclosure. The basic premise in Mr. 
Drisko's article was that the port should 
be ' ' loaded ' ' with some acoustic resistance 
to damp the resonance of speaker and 
cal>inet, and many readers have followed 
this method with excellent results. Hasically 
the object was to cover the port with more 
or less thickness of burlap or some other 
fairly heavy material until the resonance 
disappeared. Mr. .Jordan, however, goes 
somewhat further. 

As is fairly well known, the presence of 
a port on a cabinet eliminates the resonant 
peak of the loudspeaker mechanism and 
substitutes two smaller peaks — usually with 
one on each side of the speaker resonance 
— both of wliich are of much smaller 
magnitude than the single peak was. If 
the port area is exactly right for the com- 

1 Hcnjamin B. Drisko, Getting the most 
out of a reflex-type speaker," Audio Enoi- 
NKERING, July, 1948. 

2 C. O. McProud, A new corner speaker 
design." Audio Engineering, January- 
Feliruary, 1949. 

3 30 I'ntuam Ave., Greenwich, Conn. 




Fig. 1. Cabinart "Rebel IV" corner 
speaker cabinet chosen for the experi- 
mentation. 
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bination of speaker and cabinet, both jieaks 
are of the same magnitude. If the port is 
too small, the lower peak has tlie greater 
.'unplitude ; conversely, if the i)ort is too 
large, the upper peak is the greater. 

Mr. Jordan proposes, in the friction- 
loaded enclosure, that the totnl jiort area 
be adjusted to the corrwt value, but that 
l)art of the total area shall be an un- 
obstructed opening and part of it shall bo 
an opening with a high acoustic resistance. 
His solution, in practical form, was to make 
a small port of the usual type with no ob- 
struction in front of it and to finish out 
the total amount of port area with a series 
of thin slots which couUl best be made by 
cutting a series of saw slots. Thus, iu ef- 
fect, the small unobstructed port wouhi 
tend to boost the amplitude of the lower- 
frequency peak, yet the total area would 
be correct for the balancing of the two 
peaks. The effect of the thin slots — that of 
adding acoustic resistance across the 
resonant circuit comprised of the air m;iss 
and stiffness — was to damp out the ujjper 
peak; the lower peak was essentially al- 
lowed to build up to its normal value, anrl 
since it was in the frequency range whore 
the speaker itself falls off in response, the 
o\er-all tendency would be to have a flat 
response throughout the low-fre(pioncy 
ranges. 

Suiting the Action 

The whole proposal sounded like sucli a 
good idea that we assembled some e^piiji- 
ment to try it out. Inasmuch as Mr. Jordan 
is with Goodmans Industries, it seemed 
only logical to choose a Goodmans Axiom 
22 si)eaker mechanism for the teat. This 
writer has long favored the back-loaded 
corner calunet witli direct radiation from 
the front of the cone and with horn-loadod 
reflex jiorts coming out between tlio walls 
and the sides of the cabinet — a design 
similar to one presented by the writer as 
long ago as 19492. A simple cabinet of this 
type is the Klipsch Rebel series, with tlii- 
medium-sized model fitting in with the re- 
quirements of a ] 2-inch speaker as well :is 
with the needs of the smaller living-nioni 
for practical size. For the experiments we 
persuaded Cabinart to part with a Rebel 
IV enclosure. 

Specifications 

According to Mr. Jordan, the optimum 
volume of the cabinet for a 12-inch speaker 
should be 7800 cu. in., with a tolerance of 
± 10 per cent. The Rebel IV is approxi- 
mately 6800 cu. in., slightly smaller than 
recommended, l)ut we tried it out anyway. 
The open ])ort is recommended to have an 
area of 10 sq. in., with the same tolerance, 
and the total slit area is recommended for 
18 sq. in. Kach slit should be not less than 
1/32 in. wide and not more than 1 10 in., 
and the length should not be less tli.'in 
200 times the width. It was also specified 
that the distance through the slit should 
be not less than % iu. and not more than 
114 in. 

In other words, we took some lilierties 
with tlie original specifications, so we made 



tlu' unit somewhat adjustable. The Rebel 
IV c.'ibinet has a *'port" along the back, 
its dimensions being 28 in. long by % in. 
wide. This ])articular **8ide" of the cabinet 
is only about 4 in. wide, so we cut an opt-n- 
ing of some 20 sq. in. at the bottom of this 
panel, and arranged a slide which conld 
be nnived to vary tin- oi)ening at will. 

Construction 

Xone of this was difficult to do, but 
(luring the expcrintentation the back of the 
cabinet was taken off and put back on so 
many times that it was finally necessary 
to increase the length of the screws to make 
them hold tightly. The port opening conld 
be varied from outside, and was adjusted 
liv uM'ans of a series of impedance measure- 
ments. Then we would cut two slits, reas- 
semlde the cabinet, and make more measure- 
ments. This continued for some time, as 
can well be imagined, but in the doing of 
this step-by-step operation, much informa- 
tion was gained. Mounting curiosity caused 
us to experiment with different cabinet 
linings after the measurements began to 
shai)e uji to our satisfaction, and we ul)- 
tained more information al)out the effect 
with no lining, and with linings of differ- 
ent tyi>es — Kimsul, Ozite, and tightly 
cenienited felt recommended by Ingalls 
Klectronics Co. ,3 distributor of a felt suited 
to this iinri)ose. 

Results 

The results will ap]iear next month, to- 
gether with suflicient information to show 
the (lirection anyone conld go in the same 
sort of experimentation. 




Fig. 2. Goodmans "Axiom 22"— a 12- 
inch cone with an auxilliary high-fre- 
quency radiator. 
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PERFORMANCE 
BEGINS 
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339B MELODIST AMPLIFIER 

10 watts ol power at less than 2' ftid ■ frequercy response 20-22.000 cps ■ 
system gain ] 32 db maiimum ■ three inputs: one low level, two high level • 
maximum control with four compensation curves, separate treble and bass 
controls ■ mahogany or blond hardwood cabinets*. ..S129. 00 




<40B CONTROL PREAMPLIFIER 

I laximum flexibility with 12 controls. 25 record crossover combinations ■ 
five inputs; three high level, two low level ■ noise level af maximum volume 
hctfer than 95dl) below 1.5 volfs output ■ 1.000 ohms cathode 
follower matched to 340A power amplifier ■ mahogany or blond hardwood 
c.ibinefs*...S149.00 



340A POWER AlVIPLIFIER 

highest powei: 35 walls at less than 




thd - frequency response ± 1 db. 
5to 100.000 CPS ■ noise level -40dbm.' 
85 db below rated output - heavy duty 
lobe complement: I t2»lf7. 1.12»U7. 
2.6550. 1.5U4GB. 10»3'VB75 • simpli- 
fied circuitry for exceptional stability 
and long life.. S159.00 



•all altec lansing furniture cabinets bear 
The seal of the fine hardwoods assoc:iation 



in the engineering of high fidelity products minute and 
often invisible details make the difference between 
truly outstanding and just "run of the mill" performance. 
From the first conception in the engineer's mind 
through production and final testing, it is difficult to pin- 
point just where quality performance begins. 

Compare for yourself the results of the extra care given 
the design and production of Altec Lansing products. 
Thorough, professional engineering results in a simple 
straight-forward circuit using the finest components 
for long lived performance stability. Neat systematic 
wiring reflects the quality of workmanship. The lack of 
unnecessary frills clearly illustrates that Altec is 
professional equipment designed by the same engineers 
who have developed the products that have made Altec 
Lansing famous in the world's leading broadcast and 
recording studios, laboratories, theatres and auditoriums. 
This attention to engineering and production quality is 
the reason that Altec Lansing Corporation alone guarantees 
the specifications and performance of their products. 
Ask any professional audio engineer, he will tell you in full 
about the hidden quality that makes Altec high fidelity superior. 

ALTEC FIDELITY IS HIGHEST FIDELITY 



Dept. 6A 

9356 Sania Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue. New York 13, N.Y. 
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Be Your Own Record Critic 

Match your skill with other readers and get paid off 
in records of your own choice — as these three have. 



FiKST, this month, ({oos to William Page 
of Galveston, Texas, for his brief but 
concise summary of the value of the 
"Kid Ory" Contest record. Second prize 
goes to another type of review, George W. 
Windolph's detailed descriptive account 
from Xatick, Mass. And third honor must 
go to Fred 11. Schwartz, Jr., of Columbus, 
Ohio, who also came through last month; 
Wr. Schwartz's critical connnent plus his 
personal recollections add up to a good ac- 
count. 

Odd, isn't it, that we got less than M 
per cent as many reviews of this Dixieland 
jazz as we did of Stravinsky's "Fire 
iiird". Who s.ays noliodv listens to the 
classics! 

—E.T.C. 



Mr. Canby's Review: 

Kid Ory's Creole Jazz Band 

Good Time Jazz 1-12008 

I m no proper authority on ,1azz like this - 
I just like it. We chose this for the contest 
rccuni ns a good example of one very active 
side of preseut-dn.v reconlinj:. and we liopea. 
naturally, to dig out some IntcrestinB ideas 
and talent from our renders who also like 
this kind of nmaic- -and this kind of 11. 

This Is old fashioned Jazz, not at all prn- 
t'resslve and. surely, none the worse for that. 
If you are a senii-outslder. you won't he one 
of "those who sets hot under the collar over 
the dilTereuce between traditional jazz and 
the modern or progressive, since both have 
thint's to offer. Actually. I find I have more to 
say alMOit the modern jazz, because it is fast 
involving Itself with all sorts of aspects of the 
• classical " worhl of masic. Hut I thoronglily 
enjoy list4'uiiig to the old stuff. 

l-'or one thing, as here illustrated, it has 
fully achieved Its style and manner: it Is 
perfected, settled, and so hiirhly effective. No 
mnddlini: around, no experiment iug. no fish- 
ing for new things. That makes for good 
listening, for musical eflicicucy. 

For another, it strikes me that the cnm- 



tiouiil leaii f Ibis old-style Jazz is remark- 
ably leisurely, relaxeil. comfortable, compared 
to the more frenzied nmsic of much later- 
style jazz. Why not? This Is an echo of other, 
less atomic times. 

I won't try ot vouch for Kid Ory's present 
performance as compared with other music 
of the same school, though I know he is one 
of the real old timers. It sountls good to me. 
and the recording is ultra hi-fl. close-up but 
full-bodied. There's a remarkably big bass 
sound, too, the result of some fairly calcu- 
lated mike placing, I'd guess. Real big thump. 

And Mr. Page's: 

.\ltliough the situation is rapidly improving, 
a good microgroove jazz record Is still a 
rarity, since most of them are lacking either 
in talent or in quality or both. Here then is 
an exceptional record for not only is it high 
fidelity but It features Kid Ory. the famous 
New Orleans jazz trombonist, with a small 
group of talented musicians. Kid Ory. long on 
fame, has been unfortunately short on record- 
ings since the lO'JO's. tmt here be shows that 
he has lost none of his skill over the years. 
He plays a type of New Orleans ,Tazz that is 
quieter than most, but which Is marked hy 
his amazing originality and versatility. 

There are nine numbers on the record, 
and for laguiappe Kid Ory's own recipe for 
crawfish bisque creole appears on the back 
of the jacket. 

Mr, Windolph, second prize winner, 
takes a dilTerent approach with consider- 
:ihly more detail ahont the music itself: 

Like nlost records. Ibis is two-sided, hut 
in this case it is a slianie to call either of 
them Side L>. I'rom the beginning with the 
Ory-composcd "Savoy Hlucs" to the final 
"Indiana" it is a sterling example of the 
Creole style pioneered by Ory. Tbrougbonl the 
record there is a fine lend truinpling by Alvln 
.\lcorn. and calm but effective rhythm support 
from r:d c.arland on bass and Minor Hall on 
drums. In ".\ Closer Walk with Thee" a 
beautifully religious effect is achieved in the 
opening clarinet solo. This is quietly sup- 
ported hy bass, guitar, piano, and drums. 
■■.Shake That Thing ' provides a quick change 
of pace and features a "toothless" vitcjU by 



Minor Ilnll. "Tin Itoof Blues" features fine 
playing in takeouts by clarinet, trumpet, 
troadioiie, and piano, then winds up with 
exc(dlent growl trombone by Ory. He then 
continues with the opening lend in "Indiana" 
which goes on to an ensendde finish Jis do 
all tlie others. 

So nincli for the results of the second 
contest, — will you he in tlic winners column 
next month ? 

Prize Choices 

As first prize winner, Mr. Page receives 
a choice of three records reviewed hy Mr, 
Canby in the April issue, and he selected : 
Clementi : Piano Sonat:ts Westminster WX 
18091 

Mozart: Karly Quartets Westminster WX 
18092 

Sweelinck: Music for Harpsichord Vox PL 
9270 

Mr. Windolph, noting "From Kid Ory 
to this," chose Sweelinck: Music for 
Harpsicliord Vox PL 9270 
Vivaldi: Concertos for Two Trumpets, 
Concertos for Oboe Concert Hall CHS 1242 

Mr. Schwartz requested: 
Mozart: Litaniae Lauretanae, K. 195. 

L'Oiseau-Lyre OL .'50085 



AT HOME WITH AUDIO 

(from page 16) 

ttiiiei', recoi'd playback, and of course 
;i preainplifier. Later came the basic 
tape reeofdor with 7-iiich reel deck, fol- 
lowed by a spooling unit holding lOVg- 
iiicli reels. As to future additions or 
modifications, he is planning to build a 
.")0/60-watt amplifier with separate 
power supply; buying another tape re- 
corder with lialf-track heads and 7-incli 
reels for dubbing tape to tape. 

Past and present, the system boasts 
the following well known units, which 
we list in abc order: 

1. Biowning KM tuner, HV-:!1 
■J. Klectio-Voice microphone, V-:!, 
Vari-Z 

;!. Cein-ral Kh'ctric RPX-n41A car- 
tridge 

A. lleathkit Preanip-Equalizer \VA- 
1"2 

.'). lleatlikit Williamson amplifier 

WA-1, 20 watts. 
(!. liivingston Universal Ki-inch 

pickup arm 
7. JIagnecorder tape recorder, PT6- 

AII 

S. Magnecorder amplifier, PT6-.J 
!>. Magneeorder auxiliary spooling 
mechanism, PT6-M 
111. Presto recording head, 1-D 
11. liek-O-Kut 12-inch playback 

turntable, LP743 
V2. Hek-O-Kut 10-inch turntable for 
recording 

1:1. Hek-O-Kut 16-ineh overhead 
lathe. Master Pro M-5 

14. (ioodniaiis 12-ineh Axiom "22. 
Jlaik II, coaxial speaker 

!.■>. Jensen 8-ineh wide-range speaker 

Ifi. Cabinart Rebel 4 speaker en- 
closure 

17. Audio Disc chip chaser. 



BE YOUR OWN 
RECORD CRITIC 

Choice of LP records for three 
best reviews sent in each month. 

Simple as that! Just write your own 
review on the record selected by Mr. 
Canby for the "Problem of the Month," 
send it in, and perhaps yours will be one 
of the fortunate three chosen by the 
judges. If your review is first, you may 
select any three records reviewed in this 
issue; if yours is second, you may select 
two; the third choice may select ony one 
record. Your selections will be shipped 
to you postpaid at no cost to you. 

Each month, Mr. Canby will name one 
record os the "Problem of the Month." 
Listen to it, study it both as to music 
ond OS to recording quality. Then write 
a brief review on a postcord — no other 
entries will be considered — and send it 
to AUDIO, Dept. RR, P. O. Box 629, 
Mineola, N. Y. so that it arrives on or 
before July 5, 1956. Winners will be 
announced in the August issue, and the 
review chosen as first will be published, 
olong with Mr. Canby's own review, in 
the same issue. 



For this month's problem, Mr. Canby 
has selected: 

Tschaikowsky: Symphony #4. Bos- 
ton Symphony, Munch. 

RCA Victor LM 1953 

Buy it, borrow it, or just listen to it 
somewhere — then tell us what you think 
about it. 

RULES 

1. Decisions of the Judges are final and no cor- 
respondence will be entered Into regarding 
entries or choices of the Judget. 

2. Reviews of the selected record must be lub- 
mltted on a Korernment postcard. No others 
will be considered. 

3. Only one entry will be considered from each 
contestant. 

4 All entries are to become the property of 
Radio Magazines, Inc., and the one chosen 
as first will be published. 

5. From the list of records reriewed by Kir. 
Canby In the Issue In which the "problem 
record" Is announced, the writer of the re- 
view chosen as first will be given three rec- 
ords of bis choice; the writer of the review 
chosen as second will be given two records of 
his choice; the writer of the review cbosen 
as third will be clven one record of his 
choice. 

6. Entries will b« Judged on the basis of both 
musical and technical accuracy. Neatness and 
form will not count, but the reviews mutt. In 
the opinion of the judgei, be sufflclently 
legible to be read easily. 
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BUILD-IT- YOURSELF" AND ENJOY 




Features brand new circuit and physical design. Matches 
WA-P2 Preamplifier. Modern tul»e Hne-up provides bet- 
ter than 10 uv. sensitivity for 20 db of quieting, lluilt-in 
power supply. 

Incorporates automatic gain control— highly stabilized 

-illuminated tuning dial— pre-aligned IF and .-rtp.c, cm o 

ratio transformers and front end tuning unit. Uses MUDLL l-M-d 
(iB(J7A Cascode RF stage, 6U8 oscillator— mixer, two tO^Rfl 
(>CH6 IF amplifiers. 6AL5 ratio detector. 6C4 audio H* /LL^A' 
amplifier, and 6X4 rectifier. Shpg. Wt. 7 Lbs. *- * 



0 Heathkit 25-Watt HIGH FIDELITY AMPLIFIER KIT 

Features a new-design Peerless output transformer and KT66 output tubes. Frequency 
r«8ponse within ±1 db from 5 cps to 1*>0 Kc at 1 watt. Harmonic distortion only 1% at 
25 watts. 20-2().()00 cps. IM distortion only 1% at 20 watts. 4, 8. or 16 ohms output. 
Hum and noise. 99 db below rated output. Uses 2-12AU7's. 2-KT66's and 5R4GY. 
Attractive physical appearance harmonizes with WA-P2 Preamplifier. Kit combinations: 

W-5 COMBINATION AMPLIFIER 
KIT: Consists of W-5M am- 



W-5M AMPLIFIER KIT: 
Consists of main amplifier and 
power supply, all on one chas- 
iMS. Shpg. Wt. 31 Llw. Express 
only. 



^59 



75 



plifier kit plus Heathkit Model 
WA-P2 Preamplifier kit. Shpg. 
wt. 38 Lbs. Express only. 



^79 



50 



e Heathkit HIGH FIDELITY PREAMPLIFIER KIT 

l>signed specifically for use with the Williamson Type Amplifiers, the WA-P2 features 
6 separate switch -selected input channels, each with its own input control— full record 
equalization with turnover and rollofi controls— separate bass and 
treble tone controls— and many other desirable features. Frequency 
response is within -+-1 db from 25 to 30 .(XX) cps. Beautiful satin-gold 



MODEL WA-P2 



requirements from the Heathkit Williamson T; 

Shpg. Wt. 7 ' 



$1975 



finish. Power 
Amplifier. 

O Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT 

This amplifier employs the famous Acrosound TO-300 "Ultra Linear" output trans- 
lormer, and has a frequency response within ±1 db from 6 cps to 150 Kc at 1 watt. 
Harmonic distortion only 1% at 21 watts. IM distortion at 20 watts only 1.3%. Power 
output 20 watts. 4. 8, or 16 ohms output. Hum and noise, 88 db below 20 watts. Uses 
2-eSN7's. 2-5881's and 5V4G. Kit combinations: 

W.3 COMBINATION AMPLIFIER 



V^-3M AMPLIFIER KIT: Consists o£ 
main amplifier and power sup- 
ply for separate chassis con- 
struction. Shpg. Wt. 29 lbs. 
luxpress only. 



J4975 



KIT: Consists of W-3M am- 
plifier kit plus Heathkit Model 
WA-P2 Preamplifier kit. Shpg. 
Wt. 37 lbs. Express only. 



^69 



50 




Heathkits 



® 



0 Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT 

Tllis is the lowest price Williamson type amplifier ever offered in kit form, and yet it 
retains all the usual William.son features. Employs Chicago output transformer. Fre- 
quency response, within +1 db from 10 cps to 100 Kc at i watt. Harmonic distortion 
only 1.5% at 20 watts. IM distortion at rated output 2.7%. Power output 20 watts. 
4 8, or 16 ohms output. Hum and noise. 95 db below 20 watts, uses 2-6SN7's, 2-5881's, 
and 5V4G. An exceptional dollar value by any standard. Kit combinatiorLs: 

W-4AM AMPLIFIER KIT: Consists o£ W-4A COMBINATION AMPLIFIER 
main amplifier and power sup- KIT: Consists of W-4AM am- 
ply for single chassis construe- -.-^Tr plifier kit plus Heathkit Model 
tion. Shpg. Wt. 28 lbs. Express *.^C)'5 WA-P2 Preamplifier kit. Shpg. 



only. 



Wt. 35 lbs. Express only. 



0 Heathkit 20-Watt HIGH FIDELITY AMPLIFIER KIT 



This model represents the least expensive route to high fidelity performance. Frequency 
response is -^1 db from 20-20.000 cps. Features full 20 watt output using push-pull 
6L6's and has separate bass and treble tone controls. Preamplifier and 
ir^'in amplifier on same chassis. Four switch -selected inputs, and 
separate bass and treble tone controls provided. Employs miniature 
t^. *M> types for low hum and noise. Excellent for home or PA 
applications. Shpg. Wt. 23 Lbs. 



MODEL A-9B 

$3550 




The World's 
Finest 
Electronic 
Equipment 
in Kit Form 



H-athkit construction manuals are full of big, clear pictorial diagrams that show the 
ptacement of each lead and part in the circuit. In addition, the step-by-step procedure 
dt^tcribes each phase of thi construction very carefully, and supplies all the information 
ppu need to assemble the kit properly. Includes information on resistor color-codes, 
Wf* on soldering, and information on the tools you need. Even a beginner can build 
m^h quality Heathkits and enjoy their wonderful performance. 



HEATH COMPANY 

A Subsidiary of Daystrom Inc. 
BENTON HARBOR 25,. 
MICHIGAN - 
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JEAN SHEPHERD^ 



TODAY I GOT \ BATCH of LP's ill tlie 
iiiiiil and a short wliile Inter after lis- 
tening to the lot of them, I began to 
have tlie secilv seiusntioii usually referred 
to in radio coiiiiiiercin Is as "nagging 
backache." My back aches a gooil part of 
the time but it usually doesn't nag or 
argue with mc. It simply lives its own 
miserable life while I stew out mine. But 
now it nagsicd. I asked my friendly neigh- 
borhood druggist tor a i|uicli-actiiig, but 
gentle, leiiu'dy gii.iranteed to make me 
again a ''regular fellow,'' but it was no 
go. My ache went further tli.iii that of the 
singing commercia! and needed more than 
sonivthing that tasted like the finest choro- 
lare to cure. Mental pip brought on by a 
surfeit of DH'diorrity, exhibitionisiu, pliig- 
gisiu, niagrnta-albumliner-prosisni, and 
general creeping ennui. A few quick laps 
around the trai-k, a couple of dozen iiusli- 
ups, some knee-bends, a finger of Joliiiny 
Walker, and once again my good eye 
sparkled witli its old abandon and my 
liack subsided to the normal dull throb. 
But the whole nasty experience gn\"e iiie 
Ii.nise to consider. This sort of thing does 
that to a man. Kind of brings one up 

/,Vic/n« l!oail, Xcii: Milfonl. 




tliaii one is usually 



short or even shortei 
brought up. 

I am convinced that when the arclieol- 
ogists of a thousand years hence are dig- 
ging around in the ruins of 20th Century 
-Man, the thing they will unearth most fre- 
(|uently next to Chev\y liub-caps, plastic 
Donald Ducks, and yo-yo's will be millions 
of round flat objects pierced for earlobe 
decorations, but most probably connected 
with some long forgotten tribal ritualistic 
orgy. But we know better, don't wef They 
will be placed in museum eases and will 
probably be sold to the avant gunle of the 
time to be used as wall decor much as 
African masks are used today. And I am 
afraid that a goodly percentage of the 
stulT being cut currently belongs on walls 
and underfoot right «oif, not a tliousami 
years from now. Certainly it seems to have 
no place on any self respecting reasonably 
selective record turntable. For the life of 
me I can't understand what goes on in 
the cloudy miuds of many record company 
e.xecs that compels them to issue some of 
the stutl' that is being expensively pack- 
aged ami distributed today. Of course, the 
first answer is the inevitable buck, but a 
lot of these turkeys don't even fill the 
somewliat simple role of dollar bait. Why 
then? Who knows. 

There is a common superstition among 
record buyers that the only fiuhl that is 
crowdeil with mediocre banal commercial 
relea.ses is the much, and justly so, ma- 
ligned "pop" record market. However, 
it is the sad duty for me to report that 
"Creeping Nothingness," my own term, 
is becoming a major pox in all the areas 
of recorded music. This includes the "seri- 
ous'"' as well as jazz releases. Since jazz 
is the specific province of the present essay 
I'll stick to that area, but I would like to 
point out in passing that the problem of 
too many issues per month and the inevi- 
table decline of quality and selectivity is 
not ;i jazz issue alone but is very mucli in 
eviileiice in the "serious" or classical cata- 
logs as well. Perhaps even more so, but 
(Continued on page Si) 



Captured again, and to stay with us for 
a long time, we hope, is our (and WOR's) 
J. Shepherd, shown here listening at- 
tentively to record cut by 19-year old 
"boy wonder" trumpet player using 
$29.95 horn. The select ion being played 
is the unforgettable "Frim Fram Sauce." 
Kindly note absence of dark glasses and 
other paraphernalia often affected by 
jazz commentators. 



University 2 and 3-way 
Diffaxials...the largest 
variety of extended range 
speakers available today. 




Model 315 

fl 15" 3-way Super*DiflaxiaI speaker. Em* 
ploys the deluxe multi-sectional "Diffu- 
sicone" element and 6V2 lbs. of AInico 
5 magnet. Response to beyond audibility. 
Exceptional power capacity of SO watts". 
8-16 ohms. $132.00 User net. 




Model 6303 

A 15" 3-way Diffaxial speaker. Employs 
the deluxe multi-sectional "Diffusicone" 
element and extra heavy 2 lbs. of AInico 
5 Gold Dot magnet. Response to beyond 
audibility. 30 watt* power handling 
capacity. 8-16 ohms. S80.10 User net. 




Model 312 
A 12" 3-way Super-Diffaxial speaker. Em- 
ploys deluxe multi-sectional "Diffu- 
sicone" element and extra heavy woofer 
AInico 5 Gold Dot magnet. Handles 25 
watts* 8-16 ohms, $64.50 User net. 




Model 
UXC-123 

A 12" 3-way Diffaxial speaker. Employs 
the standard uni-sectional "Diffusicone" 
element. Response encompasses full mu- 
sical reproduction range. Handles 25 
watts*, 816 ohms. $59.50 User nei. 



Model 308 



0 



An 8" 3-way Diffaxial speaker. Employs 
the deluxe multi-sectional "Diffusicone" 
element and is the only small integrated 
3-way speaker on the market. Perform- 
ance is unbelievable for Its size. Handles 
25 watts , 8-16 Ohms. $37.50 User net. 
*Intepralr(i Program 
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NOW! FUNCTIONAL DESIGN 



Funclional Desif;ii is the most wonderful achievement of modern day living. We see 
it everywhere ... in jet aircr^ift, industry, even the kitchen. Functional Design com- 
bines eliiciency and practical application to make living a more comfortable and 
pleasurable experience. 

DIFFAXIAL SPEAKERS 
HAVE FUNCTIONAL DESIGN 

The most advanced principles of audio and acoustic engineering have been combined 
to produce a speaker of exceptional quality... //it' D/'/^/v/W... principles which also 
embrace the modern concept of Functional Design. Here are the features that make 
University Diflaxials (liferent: 



II ROOM 
IISUNINC 



The ^i-}iuii\e '" I>iffii5iconc" principle 
vviili line niccliaiiical ciossovcr is so 
iiiiiipic dial if'i patented. Coaxial 
dual liiirii Utr^diiig al Itic apc\ of the 
cniic cviciuls till- iiiiil and liifili frc- 
(piciicics wirh icinarkahlc efficiency. 
A ladial projector vviili apcruiic dif- 
Iraciion gives iinifonii, vv-ide-anglc 
disptTSinn. Thus, von enjoy full fidel- 
i/v. no inatlcr where oil speaker axis 
\'f>M may be listeniiiff. 

Only hoTui fidr compression driver 
I u'cciei s ai e employed for highest 
cimveisioTi clliciencv . . . in the order 
<if .'lO''/* as comparc<l to the low 5% 
ot "'»)r<liiiarv tweeter variations" 
using less eflrciive designs. University 
(lri\eis use advanced super-sensitive 
magnet asseiiihlies, are hermetically 
st^'ale<l and precision huill. Note from 
graph how Uiiiveisity tweeters fidly 
LOWS Mii-RANtt HiEHS coinf>ensate for deficiencies of the 
e:^r at tiigh f i etpiencies. 



*ESfONS[ or CONE 
«ND CQNVEhIIDHII 
ITF-E rmnnes 




The cniiipicssion diiver is coupled 
to ilic fxcliisive and fiati-utt tl "lecip- 
locating flare" lioiii...thc giealesi 
ailvancc in wide-angle lnun develop- 
iiieiu. This spcciallv designed expo- 
Hernial horn }>ositii>fl\ provides ma\- 
iinuin tiniforiiiiiy of wide-angle dis- 
peision in the hori/onial ]»lane with 
(i]>timiun vertical coveiage. 



7" Mir 1 hru-i he-ax is design. Tfie 
twecit-r diiver iinii is liitetl to the 
■■recipi<»catiiig llaie" horn thin the 
center of the «oofci luagiiet assem- 
tdv. Only with this Ifirii-tfiriixis 
tiesigii is it |K>ssil>le to project high 
tre»piencies thiu a horn ()f scientilic 
furmiilH-torrect Icngih and coiilig- 
iiiatioii Only thus can highest elli- 
ciencv. lowest distoition rind iiniloiiii 
wide-angle treble reproduction he 
achieved. 



ONLY UNIVERSITY 
MAKES THE DIFFAXIAL 

Functional Design in speakers is anotlicr example ol University's "Progressive Engi- 
neering". To meet any type of budgetary or installation requirement, University oilers 
the largest variety of extended range speakers available today . . . including 8", 1 2" 
and 1 5" two and three-way Dilfaxiais, in both standard and deluxe models. University 
Dilfaxiais are high only in quality, uot in price. See these magnihcent speakers at 
your favorite hi-li center. For technical description, write for ' The Dilfaxial Story. ' 



LOUDSPEAKERS, INC., 80 So. Kensico Ave., White Plains, N.Y. 




Diffusicone -15 ' 
A \V 2-way Diffaxial speaker. Em- 
ploys the deluxe multi-sectional 
"Diffusicone" element and heavy 24 
oz all-Alnico 5 Magnet. 30 watt* 
p(> ter handling capacity. 8-16 ohms. 
$49.00 User net. 




Diffusicone -12 

A 12" 2-way Diffaxial speaker. Em- 
ploys deluxe multi-sectional "Diffu- 
sicone" element and extra heavy 
21 oz. all-Alnico 5 magnet. Unusual 
30 watt* power handling capacity. 
816 ohms. $33.00 User net. 




Model UXC-122 
A 12" 2-way Diffaxial speaker. Standard 
uni-sectional "Diffusicone" element. Su- 
per-sensitive AInico 5 magnet of shallow 
design for application flexibility. 25 watt* 
capacity, takes those heavy transients 
with ease. 8-16 ohms. $29.75 User net. 



i 



Diffusicone -B 
An 6" 2.way Diffaxial speaker. Em- 
ploys deluxe multi-sectional "Diffusi- 
cone" element. Exceptional sensitiv- 
ity and 25 watt' powercapacity makes 
this an outstanding performer for 
Its size. 8-16 ohms. $23.50 Ustr ntt 
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"OOLDEN SERIEI 
HIGH FIDELITY 




FM-AM HI-FI TUNER 

Here is quality FM (response + 0.5 db, 
SO to 20,000 cps) and improved AM, 
btith most perfectly realized for finest 
rffijeption in a unit only 4' high — at a 
very reasonable price. Outstanding fea- 
tures: Sensitivity, FM — 3 microvolts for 
20 db of quieting; AM — 5 microvolts 
for 1.5 volts output; separate RF stage 
on FM and AM: discriminator with 
dual limiters; cathode follower with 2 
outputs; AFC; flywheel tuning, FM 
di-pole antenna, etc. 



NEWI HI-FI SOUND FOR TVI 

Now, mako your TV tound "com* 
aliye". Jusl dug the new RAULAND 
TV55 Tuner into the unit above and 
enjoy TV tound through your hi-fi syttem. 
Excluiive with RAULAND. S** it — 
hear it toon. 





20-WATT HI-FI AMPLIFIER 

Designed for those who appreciate the 
finest in Hi-Fi reproduction — the very 
best for less. Features: Full 20 watts 
output; response, +0.5 db, 20 to 
40,000 cps; 6 response curves (compen- 
sation for all record types); 5 inputs for 
complete hi-fi versatility; separate bass, 
treble controls; contour and volume 
controls; variable damping control; 
rumble filter, plus many other deluxe 
features. In compact cabinet, 4' high. 



HANDSOME "SPACE-SAVER" DESIGN 

RAULAND matching "Space-Sover" 
units ore decorotor-ttyled in tmort char, 
coal block with morbleiied gold Finish, 
control panels in soft brushed brass. No 
ubinets reguired — fit beautifully any- 
where. (Extension shafts available for 
behind-panel mount.) 




Hear these 
RAULAND Hi-Fi 

units at your 
dealer's, or write 
For Full details 

RAULAND-BORO CORPORATION 
3S1S W. Addison St., Dept. C, Cliicago 18, III. 

44 




The Sound-Man Artist 



LITTLE DO .MOST |irof essioiuils ill the audio 
world think of the possibility that 
their jobs are a vital part of ;i major 
cultural force in today's society — that they 
are as much a part of the "iirt" of (lur 
time as were the great Eenaissanee paint- 
ers and their hordes of technical assistants 
ami working apprentices. 

The above somewhat vaporous statement 
is occasioned by my recent realization that 
taste for recorded sound is changing rather 
r.apidly^ — and that this is obedience to the 
ilictates of the jtrofessionals in the record- 
ing business who determine what that 
sound shall be. My ear is at their mercy, if 
you wish. But I am also inspired ami 
stimulated and pleased by their work, as 
are millions of other listeners. They are, 
in a big way, cultural leaders, because 
they pioneer in an art that is of a big sort 
now, the presenting of musical sound via 
the loudspeaker, in the home. It's as big 
and as influential an art as any that has 
ever been part of an active society. 

You 'II find that the changes in any 
dynamic art — whether it be painting or 
niicrophoning or auto designing or, con- 
certo writing — follow a rather familiar so- 
cial pattern. Who starts themf Who think.s 
up the new ideas, the innovationsi Docs 
society itself mold the progress of this, 
its own expression — do the designers sim- 
ply follow the desires of the people! Or 
do the leaders tell the people what tliev 
must like — and will like! It's hard to say. 
These questions seem always to come U|i, 
one way or another. Does the Gothic ca- 
thedral style exjjress its age! Or was it put 
over on the people by those who thought 
it up! Who was it that thought up those 
fish-like tail fins on the 1956 autos! Did 
he — or they — add the fins to the cars' 
rears in order to meet the people 's wishes 
or was it pure fantasy! Does auto design 
reflect our age, our society, our needs, our 
feelings! 

Arts and Crafts 

Well, I think it does, and I think it rates 
as art. I don't, frankly, see any great dif- 
ference in practicality, as things now 
stand, between the "fine" arts and just 
plain art, commonly known as craft. For 
a long time I 've felt that things are now 
in such a state of flux with us that today 's 
menial craft may easily become tomorrow 's 
great art and no holds barred. I see no par- 
ticular reason why autos shouldn't repre- 
sent the artistic thinking of our time, as 
Gothic cathedrals (and other things) rep- 
resent that of the Middle Ages. I am much 
too well aware that what we think of as 
the art of the past was extremely often 
merely craft, at the time, that what to us 
seems priceless and pure and above mere 



everyday life — .\rt with a capital A — was 
for the ]ie(iple of its own day very much a 
part of life. And often enough it wasn't 
even prized. 

Styles in cultural values change dizzily. 
Who knows what will be elevated to the 
highest realms, come tomorrow. Who w'ould 
h:ive thought that the low-down music of 
New Orleans would ever rate as art. Who 
would have imagined the Scars Roebuck 
catalog as of cultural value. It has just 
been deposited on microfilm in the Library 
of Congress as an important social docu- 
ment. 

Frankly, I thing we should look for art 
beneath every stone, so to speak, and e.x- 
pect to find it in the most unusual places, 
in this dynamic age of rapid change. And 
so I rate, among other things, the art of 
niicrophoning as the equal of many another 
interpretive art — stage designing, film 
producing, piano playing, and so on. 

I think, as mentioned in one of my rec- 
ord reviews, that the time is almost here 
when the microphone artists, the men re- 
sponsible for the acoustics of the recorded 
sound, should be billed on our record covers 
along with the composer, the conductor, the 
performer. Good publicity for the hi-fi de- 
partment, of course; but it seems to me 
legitimate publicity, surely as legitimate as 
some of the fancy hi-fi terminology now 
applied abstractly to mike technique — the 
Enhanced This and the Full-Frequency 
That. I would rather see names of sound 
men out in front than mere titles for the 
sound itself. Let the men themselves be 
praised for the good sound — and let them 
be responsible, too, as are the artists and 
the conductors. 

And so I note that styles in recorded 
sound are changing, and changing as rap- 
idly as styles in auto design. I don't care 
a fig whether autos are "designed to sell," 
whether the intention is strictly commercial 
or strictly arty. Because I honestly don't 
think there is properly any ultimate dif- 
ference. I feel that in any active soci- 
ety, commercial trends, elevated high-art 
trends, pleasing-the-people and pleasing 
the whims of the artists — all these things 
average out and add up and cancel down 
to a common denominator of progress 
which is the true reflection of that society, 
for good or for bad, for what it is worth. 
Call it art, if you wish. 

Seven or eight years ago, I was both 
amazed and shocked by the new-type sound 
of London's 78 rpm "fin," first of the 
trade-name hi-fi recording techniques. I 
found the relatively close-up, ultra-live 
technique confusing to my then ear — as 
though, say, the fiddles were at arm's 
length and at the same time at a vast 
distance in a huge space. It was a novel, 
odd, new and essentially unfamiliar effect. 
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f! was fascinating and it solil well, to(i. 

Since tlien, I siisiiect, the "ffrr" tech- 
M lue hasn't changed very radically in 
larer "ffrr "records, as far as miking ami 
.1 oustics go. London's sonnd (English 
Mecca) has been about as consistently re- 
U lile in effect as any 1 can think of. Al 
n (wt any London recording can lie pnlled 
out of the .•shelves and used as a t.vpical 
il ustiation of tlie "ffrr" sound. liiit, for 
niy ears and for many other peojde's wh it 
\rus once strange and new and remarkable 
ii now familiar, accepted — it has alreaily 
become the norm for onr changing styles 
ai d tastes in this new musical medium. 

We liave become accustomed to ijie once 
nopel etTects and we like them — for good I 
reiison. We now understand, witli onr ears I 
even more than with our minds, that re- 
corded sound lias laVvs unto itself, that no 

onccrt hall sound" is ever litcr.ally pos- 
sible on records, that we must tlierefore 
re interpret music — all music — in terms of 
th new and revolutionary sound medium 
th ough which it is now to be ]iresorited. 

r mention "ffrr" because, I think 
most readers will grant, London was, if 
not the first to use intelligent recording 
techniques, the first (in our country at 
lesst) to codify and exjdoit the technique 
itself, with a name to ]dn it down. The 
"ffrr" sonnd wouI<l seem to have more 
recognizable cliar,icteri.stics and continuity 
from one record to the iie.xt than some 
other named sounds I might suggest, too. 

A Social Art 

Vo matter that public relations people 
sti 1 trumpet about concert hall reproduc- 
tion, that listeners still feel they want to 
be sitting in an imaginary concert seat. 
Fine — let them use their gooil imagina- 
tio.'s, and let publicity jday with the con- 
cert hall as long as it sees fit. Have your | 
cake and eat it. But the plain fact is tliat 
mii-roplioniiig already is an art unto it- 
self, with its own laws, its own ])riiiciples, 
and its own special culture. The fact is, 
mo cover, that the art of microplioning is 
a t.icky and profound one because it must 
take into account not only the entire sub- 
tlety of recording acoustics but, also, the 
wh<de cultural history of music itself! Is 
st^ti-e designing, theatre production, film 
niaJug, any more demanding of wide 
km .v-liow and liackgrouiid f Not to niy 
\va; of thinking. 

Microplioning is, of course, a social art 
— 1 at is, it is an art wliieli can only be 
pra ticed cooperatively. There is sehloni 
any one man who is wholly responsible for 
the quality and characteristics of the 
sound in a given recording. So it is, as 
well with m.'iiiy of today's arts and crafts. 
\Ve have an overweening desire, today, to 
pin the glory (and the responsibility) on 
one exalted leader. It takes a lot of people 
to design a now car, to pur. on a new musi- 
cal show, produce a movie, play a sym- 
phony. We glorify the musical conductor, as 
though the orchestral niusieiaiis were so 
many inhuman pawns in his hands. We 
glorify some of the film producers, rating 
tlie team with which they work at a lower 
value. In jazz and pops we are still un- 
decided; sometimes it's the man who 
swings the baton (Kostelanetz, Waring), 
soms'times the chief solo player and organ- 
izer^ sometimes the singer. But in almost 
every form of pops music (to use the term 
broadly) we are at least conscious of the 
team work. We know that there is seldom 
any one comitoser as such except the guy 
who wrote the tune. Though we seldom 
give him any credit, we are aware that the 
popular arranger has more to do with a 
mus cal number of this sort than the com- 
pose of the tune. Teamwork, one way or 
(Continued on patje GO) 






Now the tone arm 
never need be 'ouched 
or lifted from the record! 



...IVIIRACORD'S NEWEST 
EXCLUSIVE! 

WORLD'S ONLY Automatic Record Changer and 
Automatic Manual Player in ONE Precision Instrument 

Again MIRACORD XA-100 lengthens its lead over all other record 
changers with the newest, most important Hi-Fi record changer 
development to date ... the new "STOP" BUTTON ... an extra 
automatic convenience that insures the ultimate in automatic control. 
The unit can now be stopped at any time by simply pushing the "STOP" 
BUTTON. The tone arm lifts up and automatically goes to rest position. 

• The "Mdfiic-Wand" eliminates pusher anus and stabilizing plates • 
Intermixes 10" antl 12" records regardless of how stacked • PROLONGS 
THE LIFE OF YOUR RECORDS • Heavy Duty 4-pole Motor • 
lnte*changeahle Plug-In Head. 

Stiipped completely assembled with all plugs and leads attactied, ready for operation. 

Audiophile Net W# 
with GE RPX-OSOA (Dual-Sapphire) Cartridge Audiophile New $74.50 
with i;ed RPX.052A (LP Diamond and Sapphire) Cartridee Audiophile Net $89.50 

See and hear the Miracord at your dealer Now! Or send for literature Dept. A-6 

AUDIOGERSH CORPORATION 

^ 23 Park Place, New York 7, N. Y. » WOrth 4-8585 | m Canada: aius Ridio Corp.. Ltd., Toronto 
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EDWARD TATNALL CANBY^ 



1. GENIUS, MACRO AND MICRO 

Beethoven: Symphonies #9, #8. 
Schwarzkopf, Hoffgen, Hafliger, Edel- 
mann; Gesellschaft der Musikfreunde, 
Philharmonia Orch., von Karajan- 

Angel 3544B (2) 

For my ear this is tlie finest Ninth Syni- 
phony lo .tiiiwar on records since flie advent 
of IjI' and iiiodein recording. 

This is no sensational whirlwind perform- 
ance. It does not overwlieim wirh sound, noi' 
is It snpeichnige<l with unbeniar)le eriioiion— 
nni. at least, on the surface. The aura of big- 
titiie iinhlicity. th;it f£oes along with must 
Ninths, is iileasanily lacking. The -niaestro" 
hero, who no dnnbt is ns desii-oiis as niiy 
coiidncioi for his own poi'isonnl ghn-y, nevei- 
tlicless manages a condnctorial tniracle in 
that he efl'aces liiiiisolf vli-tnally completely in 
favor of the nnisic and Beethoven. So, too. 
with the singers and players. It is a dedicated 
poi-f<H-maii<4' — ile<licaled to Beethoven. 

Thcf<' is not an eccentiiciiy detectalde in 
the entii'e piece, when' most conductors can't 
lesist doing something oild or unnsual. to 
leave t heir special signatnre behin<l them. 
There are tio radically fast tempi, nor any 
that are abnormally slow — =the speeds are nat- 
ural and "right." There is enoimous musical 
tension, but no hysteria, no shrine-worship 
ping, nor for that matter, any plodding. The 
whole is at a niaxlnnuu of sheer musical etii- 
Ciency and if it is a toweiing perfornmnce, 
yon'll feel simply that it is becanse Beethoven 
is a towering composer. The nnisic is all Ins. 
the performers, foi- once, aie all perfonnerit 
ill the most basic sense. 

.Ml of wliich goes for the engineers ns well 
— for they aie also peiformei-s in this sort 
of enterprise. No self-conscious "hi-fi" lieie, 
no abnormal or stunty tiicks; hut a maxinnim 
use of modern close-np with-big-liveness lech^ 
nique to get over the sense and clarity of 
Beethoven in terms of today's home listening. 

Undoubteilly the last movement, witli its 
"imi'Ossible" chorus and solo parts, is the tour 
de force of this recording. The nmsicians, in- 
strumental and vocjil alike» nninage to prove 
that this famous movement is singiible, afiei- 
all ! There's scarcely a shi iek oi- a squawk in 
it; the singers are effec'ive, instead of simply 
Inspired, the solosits bit their high top notes 
with eiise. and so do the chorus meinhei-s. And 
the engineers have for once managed to get 
The entire enormous sound of this movement 
within the dynamic range of the i-ecordlng. 
right up to ihe end. Clarity is optinnnn. even 
those last noisy measures that so often expii'e 
in a grandly fuzzy blur. 

You'll note some geneiously wide groove 
spacing here, at cor-resjiondingly higher cost 
for the buyer. Good! If ever wide grooving 
was desirable and indee(] necessary, it is here. 
Extra cash is nothing in the face of ;in as 
snrance of good tracking right throngh the 
noisy finales on siile 1 and side 3, plus good 
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wv.iriiiL' tjnalities t'or' the many i-epeat pei- 
forirmtici's. 

(The liighth Symphony, thrown in <ni the 
extra side, meiits its own discussion but is 
inevitably overwhelmed by the Ninth. Von 
Kaiajan's Fightli is challenging — he gives lhi.-< 
usually (iliicld and 'cnte" syuiphotiy a new 
dynamic treatmeMt, high tension like the Fifth 
or- Seventh, for a useful revaluation. The tirst 
movement beueiils wondei fully ; it's a ball of 
fiic nndoi' the high-lenftiou treatmenr. I'.nt 
the second antl final movements seem i>rcity 
fast and not too convincing. The Miiniet move- 
ment is lovely.) 

Bach: Fifteen Two-Part Inventions; Con- 
certo in D Minor. Wanda Landowska, 
harpsichord; Orch. cond. Eugene Bigot. 

RCA Victor LM 1974 

Only one side of this i-ecord is newly re- 
coided. anil that side includes a section of the 
BaCh keyboard Inventions, t}kOse in two paris. 
the tliiee-part Inventions evidently having 
been put aside for later treatment at leisure. 
(The Concerto, on the oihei Lr side, is a re 
issue of a pre-war Krench recoi-ding.) Kut on 
this one new side, as in so many of Laiidow 
ska's lecent recordings, you'll finil a life timeV 
expeiience distilled into the sui»erhly shajied 
perfoiMiiances of these very small, vei;v mean- 
ingful little pieces. Two lifetimes, if we also 
include the vast expeiletice of composition 
boile<l down by old Mach himself into These 
siuaii inoducts oi genius. 

Almost anyboily will enjoy the quick, strong 
chnity of each of the hiveniions, but those 
who have actually studied them on the key- 
hoard (they are intended a.s musical study- 
pieces) will find an endless wealth of init>rt>st 
in a thousand and one details of elegant and 
Inteiestlng phrasing, i liythm, ornamentat ioti, 
dynamics. There was much ad lib elaboiatioti 
of such tnusic in Bach's day und theie is much 
of it in !..andowska's playing; we can leaiii 
the mine from her while maintaining our own 
right to do the nmsic as we feel it ourselves. 

Recording is the usual somewhat diy, wiry 
Landowslia sort, free of distoition and ci-ystal 
clear, without massiveiiess. It is best played 
ac a low level, that of the oi igiiml instrument, 
as in most harpsichord recordings. (Many 
listeners play them too loud.) 

Tlie Concerto reissue on the second side is 
a fine perfoi-maiice hut sadly <lated in sound 
i|uallty. The tecoi'd, fiankly, is issued foi- the 
Inventions. The fact that Lundowska is nor 
willing to rush things to the point of filling 
out two new l^P sides ut once is all to her 
Credit, as a great artist who takes her time 
to do a good job in this day of too nutch 
music. 

Rameau: Premier Livre de Pieces de 
Clavecin, 1706; Pieces de Clavecin (Suites 
#1 and #2), 1724. Marcelle Charbon- 
nier, harpsichord. Epic LC 3185 

Rameau: Complete Harpsichord Works. 
Robert Veyron-Lacroix, harpsichord. 

Westminster WM 3303 (3) 



The We^jimiiiRter album, as the title would 
indic'ile. includes the music on the Kpic rec- 
Did, as v\-ell as nnicli moie. on its six LP sides. 
It is the sor't uf allium that a few years ago 
would have hatl ns g:isi)ing — Ha mean, coin- 
{iletef Not these d.iys. 

lioth these liariJSichoidists aie well worth 
listening to, and boih jnoject tlie for-inerly 
inaccessible music of this great old Fi'cnch- 
man in a way that makes for remaikably easy 
listening. Ilol h, of con r.-^c, have st ud ied the 
elaboiate ait of ornameuiation that is a 
prime i-eqnirenient in this l-'reiicli nnisic — no 
usual pianist even begins tu understand it — 
and in both recordings tin* oiiiaments. the 
trills and turns and dips and fancy elabora- 
tions of the written notes, are thient and en^ 
lirely natural, therefore intelligible atnl rausi- 
Ciilly interesting to any ear. 'I'be ornanietn:* 
viriually make this nmsic — without them 
(and without the liai psichonl's bright sound 
niul trigger-quick action) the nmsic is mostly 
tiieaniiigless, as many a pianist lias discovered. 

Westminster's Veyron - I-acioix has the 
smoother, more polished technique and the 
smoother recordeil sound, recorded "absoluie. ' 
ttiat is. without audible liveness. It plays hack 
beautifully at low level, tli.at of i he actual 
liarpT^ichord itself. Charbotinier is a more 
forthright, somewhat more uneven player and 
the l^pic (Philips) sound i^ n shade moi-e 
hoisii'ious too. Yet of the pair of harpsiohord- 
isis, I feel that hers is the more potent i>ot- 
tor-mance by a hit; Charbonnier's range *if 
l>hrasing. registration, contrast, is somewhat 
r:i"eater- than Veyron-I-aci'oix's ; she does more 
interesting things with the music at her best. 

\'eyroii-Lacrolx Includes niiich novel and 
new Kameau along with the more fnmiliar 
mnsic of the 172) Suites and their amusing 
and inuiginative descriptive titles. His album 
is highly recommended if you will enjoy a 
leisurely six-sided exploration of a whole 
world of Kreiich grace and symmetry. 

The Siena Pianoforte— Mozart: Piano 
Sonatas in E Flat, K. 282; A, K. 331; Vars. 
on a Theme of Gluck, K. 455. Kathryn 
D^gui're. Esoteric ESP 3004 

Esoteric's rettmrkable piano, i-eputedly built 
in the early 1800's, presented lo an Italian 
King, heard by such gi-eats as Llstz, rediscov- 
ered, zanily, in the mitldle of the North jKfri- 
can desert encased in thick plaster, then again 
after the war lying overtiirneil in ati Israel 
street — ttiis wonderfully carved and omui- 
mented insr rument has lieen somewhat of a 
musical problem. What to do with It, on rec- 
ords? Esoteric's first Siena album. Mozart and 
Scarlatti, was an anticlimax; for not even 
a Siena (liano can make good music out of a 
so-so player's performance. 

I misspd the intervening numbers in the 
special Siena series (which has even Its own 
set of numbers), though I heard the Bach 
recording at an audio show and found it well 
playe<l. This one, album #4, is at last an 
excellent one, for the jilanist has a warm 
and knowing feeling for the music of Mozart, 
ami this old-style upright has a tone qtiality 
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the better quality magnetic pickup., 
especially well suited for any 
installation," says 



Carfridge 




aiitl c<ilo]'iiti<)ii I hilt is highly suited to | 
]Sloz:iri*s music. 

You won't tiiul the Siena piano sensa 
tiOiial ns the publicity might suggest, but 
don't underpstimate ir. In the hands of n 
cipable Huisiciaii. It has a inodest, retiring, 
gi'Dtle sound, subtle. v<>i-y musical, seldom 
loud and Ilamboyanr. If you've evei- heard an 
ohl square jiiano. or if you've heard a Mozart 
period piano on i-ecoids, you'll have an idea 
o^ its tone quality. 

Next : let f havu Chopin on the Siena. For ! 
a long lime w'a Ikhmi liecoining clear that 
Chopin's music u'as tnr nioie gentle, as he | 
played it. that we generally hear it. now. in 
t:he poweihouse virtuoso nmniier. He should 
be pmrioularly beautiful on this piano of big 
own day. 



BRIEFS ON WHAT'S NEW | 
AND INTERESTING 

Beethoven: Symphony #2; Coriolan 
Overture. Philharmonia, von Karajan. 

Angel 35196 

Beethoven: Symphony #4; "Ah, Per- 
fido!". Schwarzkopf; Philharmonia, von , 
Karajan. Angel 35203 

To supplement the Ninth and Eighth of 
HeetliOven. reviewed above, these I par 

ticrularly recoininend as unusually tine per- ' 
fomiances. Tlu' Seeoiul and Fourth ai-e from 
til'' e\"en-auud>cred >;ymplionies, traditionally 
feii: to l>e less important by our 10th Century 
predecessovs ; in iiie light of today's much i 
widei- inierest ami curiosity about "lesser" 
music tliey i-espond wonderfully to a luoi-e ' 
se'ious aiipi'Oach and show thenisolves as 
gnat as they always were. 

Note tlie coupling of an extra shoiter work 
in each of those recordings. Gooil idea. "Corio- 
lanus'' is sujieibly dealt with, "Ah, Perfidiol." 
a ^onceri (unattached) aria for sopiano and 
oi'hestia. is wonileifully sung. 

Beethoven: Piano Concerto in D, Opus 
61. Artur Balsam, Winterthur Symphony, 
Dahinden. Concert Hall CHS 1239 

Here's a remarkable oddity for those who 
are up on Rig Iteeihoven, and a fine pailor 
game recoid to boot. The I'iano Concerto turns 
ou to l)e a piano an angeirient by Boethoven 
himself of bis faiailiar Violin Concerto. It Is 
i-eniarkably etTective, if not exactly pieferable 
to the tiddle version. Nicely played by I!nlsani 
and competently done by llie Winteiihur 
Orcliest la. 

Schubert: Piano Sonata in B Flat; Laend- 
ler. Op. 171. Leon Fleisher, piono. 

Columbia ML 5061 

^ctuimann <I think it was) called Scbubert's 
gi-eat C Major Symphony t he Symi)>uuiy of 
Hf.tveiily Lengths; this supeibly Kmg jnano ' 
sonma is its counterpart on the keyboard, a 
late Schubert opus full of the most iinforget , 
table flushes of breatbtaiiing genius, of vast 
emotional depths uncoveied in a lew telling 
notes, of marvelous melodies and rhythms. I 

And here let us hail tho l.P reconl ! The I 
only real trouble with this work is that it is , 
so long. \'eiy few listeners can sit tliiougb 
it fni' the first time at a concert without get' 
tiuf. hoirelessly lost and so it rarely apjiears 
on concert programs. It throws them all out i 
of lalance. anyhow. What's moie, it is both 
tlifiicutt to project antl to play, and un-showy 
in . s exterior, so relatively unrewarding for ' 
the virtuoso. Hut on records it can find its , 
owt place, and heie it does. 

\.i'X it play — and don't mind the length. 
After a few hearings it will begin to sink in ' 
and It will become memorable. And ibis re- ' 
cording is memorable, too, in that Fleisher 
bas the musical knowle^lge. the technique and 
the modesty to play the gr-eat piece for itself j 
and out of itself, intelligently and beautifully. | 

The endearing little dance movements, fill- ' 
ing out the disc, are a wholesome refresher. 

{Continued on page 5S) 
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The uniformly high quality of magnetic 
pickups already on the ni.nrket might well 
seem to act as a deterrent to any manu- 
facturer wlio might contemplate introduc- 
ing another, but the new Miratwin was 
introduced nevertheless, and is Hkely to en- 
trench itself firmly amongst the others be- 
cause of some of its features. 

The Miratwin— built by the manufac- 
turers of the Miracord XA-100 record 
changer and the Miraphon XM-llOA man- 
ual record player — comes in two types, 
depending on the styli supplied. The 
MST-2A is equipped with two sapphires, 
and the MST-2D is equipped with a sap- 
phire stylus for standard grooves and a 
diamond for microgrooves. Both models are 
otherwise identical, and consist of two 
electrically and magnetically separate units 
permanently mounted back to back, as in 
Fig. 4, and carried in a mounting that 
switches electrical outputs as the pickup 
.issembly is rotated so that the leads from 
the pickup housing do not twist back and 
forth with rotatioa of the pickup. A sepa- 
rate connecting lug on tlie mounting per- 
mits grounding the frame through the usual 
third pin on the pickup housing. 

The stylus assembly of each of the pickup 
units may be removed easily using only 
one's fingernails, and when replaced is 
seated accurately because of a locating tab. 
Thus the styli can be changed easily by the 
viser without the need for. returning the 
pickup to the dealer or factory. The stylus 
shoe has sulllcient vertical compliance to 
prevent damage in case the pickup is 
dropped on the record. 

As should be expected from high-qvial- 
ity pickup, response is flat within + 2 db 
from 20 to 18,000 cps on LP Vinylite 
records, and from 20 to 22,500 cps on 
shellac 78*3, using the correct stylus for 
each, ihe usual increase in the high end on 
shellac pressings is, of course, due to de- 
creased compliance of the record material 
over the softer "Vinylite. 

Using a Cook Series 10 test record with 
a stylus velocity of 9 cm/sec at 1000 cps, 
the output of the LP side was measured at 




Miratwin magnetic pickup cartridge. 



49 millivolts, which nmtches the advertised 
claim for 55 mv at a lO-cm/sec stylus ve- 
locity; sirnilarly, measured output for the 
same record using the standard stylus was 
41 mv — both values being relatively high. 
With the microgroove stylus,, a peak of 
about 1.1 db was noted at 17,000 cps, and 
output was down 3.3 db at 20,000 cps, 
the highest recorded on the Cook disc. In- 
ductive hum pickup was almost unmcasura- 
ble — being of the same order of magnitude 
as that usually found with moving-coil 
types with impedances of the order of 2 
ohms or so. No condition could be found 
where hum picked up from the phonograph 
motor could be heard in the loudspeaker 
with amplifier controls set for normal pro- 
gram output. Yet the impedance of the 
Miratwin is approximately 1450 ohms on 
the LP side, 910 on the standard. This is 
composed of inductances of 385 and 248 
millihenries for LP and 78, respectively, 
and resistances of 1400 and 875 ohms for 
the two aides. Stylus compliance is stated 
to 4.2x10-8 cm/dyne, which is about nor- 
mal for a high-quality magnetic pickup, 
and effective mass is listed at approxi- 
mately 3 mg, which is also about normal. 

Mounting is simplified by the construc- 
tion of the cartridge, which is held in the 
'^chassis" by the shaft of the turnover 
knob. The entire pickup assembly can be 
removed from its holder by pulling the 
knob and shaft out, allowing the unit to 
be lifted out and giving access to the 
holes for the mounting screws, which are 
furnished. Slotted holes in the holder pro- 
cide some latitude in mounting. 

The Miratwin tracks without distortion 
up to stylus velocities of 20 cm/sec (the 
highest levels of tones available on discs 
for testing) and shows no audible distor- 
tion of records with stylus velocities as 
high as 28 cm/sec. Needle chatter is desira- 
bly low, and there is no apparent magnetic 
pull exerted against a ferrous turntable to 
increase stylus force when only one record 
is between stylus and platter. 

The cartridge has a total weight of 18 
grams, and a load resistance of 50,000 
ohms is recommended, resulting in a prac- 
tical limit of 200 n^f for the connecting 
leads — which means about eight feet of 
the usual low-capacitance microphone cable 
(25 nnf/ft). The recommended stylus force 
for changers is 8 grams, reducing to 6 
grams for manual turntables with high- 
quality arms. 

The instruction booklet supplied with 
each Miratwin cartridge includes a serially- 
numbered machine-run response curve show- 
ing output at eight frequencies resulting 
from actual measurements, thus showing the 
user what he has a right to expect from 
his pickup. 

With the relatively high output and very 
low hum i»ick-up, the Miratwin cartridge is 
especially well suited for any installation 
where a strong a.c. field has been causing 
trouble, but ou tlie count of listening qual- 
ity alone it must be considered one of the 
bctter-iiuality magnetic pickups. 
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NEW PRODUCTS 



• New Oarrard Record Chansrers. Hi-ti en- 
thusiasts who have long admired the Gar- 
rard .Models RC80 and RC90 record chang- 
ers will find interest in the announcement 
that botli units have been superseded by 
two new changers, Models ROSS and RC9S, 
respectively. Garrard is also introducing a 
new changer never before marketed in this 
country, the RCl 21, smaller in size and 
more econnmical in price than the RrSil 
and RntO. The RCSS is ralIe-1 the -Tri- 




Garrard RCSS 



uinph 11." It retains all of the outstanding 
features of the Ji(^80 plus a number of in- 
novations which make it distinctly supe- 
rior to the earlier model. It includes a 
manual operating position, a new "true- 
turret" di'ive which eliminates drive belts, 
and a new shaded 4-pole motor with dy- 
namically-halaiiced. weighted rotor. Stylus 
pressure and pickup height adjustments 
are easily accessible on the non-resonant 
aluminum tone arm. Model RC98, the 
"Crown II," is similar to the UCSS in most 
respects, however it is equipped with con- 
tinuously variable control at all three 
standard recording speeds. Model RCl 21, 
the "Renown," niarks Garrard's first r)ffer- 
ing of a straight-spindle- type changer. 
Remarkably compact, the RCl 21 is excep- 




Garrard RCl 21 

tionally well-suited as a deluxe replace- 
ment unit in conventional radio-phono- 
graphs. I^ike the other Garrard changers, 
the RCl 21 has a full manual operating 
position and true-turret drive. A shielded 
RC network eliminates shutoff noise. Mini- 
mum cabinet dimensions are 14»^" left to 
right, 1 3" front to rear, 4 % " clearance 
above and 3'^" below t(»p of motor board. 
For information and literatiu'e on all three 
new Garrard Models write Dept. G-3f>, 
Garrai'd Sales O(n-poration, Tort Washing- 
ton, N. V. K-1 



• Heathkit Electronic Crossover. Consist- 
ing of two independent electronic filters, 
one high-pass and one low-pass, the Model 
XO-1 crossover system is built to operate 
ahead of the power amplifiers instead of 
between amplifier and speaker as with con- 
ventional crossover networks. Elach of the 
filters is equiiiped with a rotary switch 
for selecting the desired cutoff frequency. 
In operation a single input is divided so 
that high- and low-frequency portions of 
the program material are available at the 
outputs for feeding to separate amplifiers. 
Because high and low frequencies are am- 
plified separately, Intermodulation distor- 
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tioii is considerably reduced. Kach channel 
incoriioi'ales a level control for frequency 
balance. Crossover frequencies are 100, 
200, 4011, TOO, 1200, 2000 and 3500 cps. 
Heath Company, Benton Harbor 25, Mich. 

K-2 



• Harman-Kardon Radio- Intercom System. 

A new depai'ture in intercom equipment is 
the system i-ecently introduced by Har- 
man-Kardon, Inc., Westhury, N. Y. Known 
as the "Control" Model RC-5, the system 
includes a master control unit, four re- 
mote speakers and all material necessary 
for installation. It performs the following 
functions: (1) distributes radio programs 
to any or all remote points, (2) provides 




intercommunication between the master 
position and any or all remotes, (3) moni- 
tors any or all stations from any or all 
other stations. The built-in AM radio is an 
an-i)rinted-circuit supei-heterodyne. Its 
output can be distributed to any or all 
lornns served by the system. A monitoring 
feat lire permits checking several chil- 
dren's bedrooms from any other room or 
rooms. Weatherproof remotes are avail- 
able for front or rear door installations. 
A piivacy switch is provided on each 
standai-d remote speaker. The entire sys- 
tem mounts Hush in either plaster or plas- 
tei-board walls. Kurt her infrn-mation will 
be mailed on lequest. K-3 



• Rek-O-Kat Disc Recorder. The new Im- 
perial portable disc recorder is a deluxe 
version of the current Rek-O-Kut Chal- 
lenger, featuring a newly-designed over- 
head cutl ing lathe with Interchangeable 
lead screws, and with provision for mak- 




ing run-in and run-off grooves. It is also 
calibrated for timing. Built-in iJlayback 
facilities include the new Rek-O-Kut Type 
IGO tone arm equipped with a dual-sap- 
phire GE cartridge. Featured in the Im- 
perial is the new Model R-56 cutting head 
with fretjuency range of 50 to 10,000 cps. 
Tlie platen itself is the familiar Model 
TR-1 211 rim- weigh ted aluminum turn- 
table, driven by a constant-sjieed hystere- 
sis motor. Uec(trdings can be made on discs 
up lo 13^4 -ins. in diameter at 33 1/^1 and 
7S rpm, with optional provision for 45 i-pm. 
The amplifier ser\'es for both i-ecording 
and playback. Hoth high- and low-K-vel 
inputs are provided. A recording level 
meter is mounted on the control panel 
which also includes volume, level, and 
mixing controls. The entire unit is con- 
tained in a single carrying case measuring 
25" X 22" X 12". Weight is 80 lbs. The cover 
is detachable and acts as a batlle for a 
10- in, PM speaker. Further information 
is available f rom Rek-O-Kut Company. 
3S-01 Queens lilvd., Long Island City 1, 
X. V. K-4 

• Altec Iiansing P. A. Amplifier. Four in- 
puts can be mixed simultaneously with the 
new ^lodel 342A 20-watt amplifier now 
available fi'om Altec Lansing Corporation, 
i(35fi Santa Monica Blvd.. Beverly Hills. 
Calif, Incorporated in the unit is tlie Altec 
"input -matcher" for unusual flexibility. 
Any combination of four sources can be 
plugged in, and the 342A can be matched 




exactly to the specific needs of each 
source. Thus the amplifier can be quickly 
"input-matched" to any high- or low-im- 
pedance microphone, crystal or nrngnetic 
phono cartridge, tuner or tape recorder. 
Input-tube heaters are d,c. operated to in- 
sure hum-free perf<)rmance. The 342 is 
equipped with individual volume control 
for each input, a master volume control, 
and separate bass and treble tone controls, 
all mounted on a slanted panel for easy 
operation and visibility. Requests for de- 
scriptive brochure should be addressed to 
Dept, AK-4, K-5 

• University "KwiKit" Speaker Enclos- 
ures. Where economy must be observed 
without sacrifice of performance, the new 
University do-it-yourself enclosure kits 
provide an excellent answer. The KKX 
series "KwiKits" are easily-assembled 
"corner less-corner" enclosures which em- 
brace the most advanced features of rear 




horn loading, phase inversion and direct 
radiation. They ar-e so designed that they 
function independently of walls and floor. 
Cut from the finest grade of %-in. birch 
cabinet plywood. KwiKits are prer-isely 
macliiried. pre-shaped and pre-drilled for 
fitting together with a household screw- 
driver as the only necessary tool. Designed 
for PSI^ (progressive speaker expansion!, 
tlie speaker mounting boards are con- 
structed to permit the incorporation of 
additional drivers quickly and simply. 
Complete information on the KwiKit series 
is contained in Brocliure 7SA8 which may 
be obtained by writing to Desk PA-8, Uni- 
versitv Loudspeakers. Inc., 80 S. Kensico 
Ave.. White Plains, X. Y. K-6 
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^HARVEY 



New 




MIRATWIN 

Magnetic Turnover Cartridge 



A voriable-reluctonce magnetic cor. ridge 
for bath microgroove and standard-groove 
recordi, consitting of two completely inde- 
pendent ond non-reacting unili mounted 
bocit to bock in o turnover mount. High 
output voltage, coupled with an absolute 
minimum of hum pickup, reiults in a 

greotly improved lignal-to-noise rotio. Output for o stylui velocity of 10 
Cm/sec is 55 mv for microgroove records and i5 mv for standard groove. 
There is virtually no mognetic pull, ond tests show thot the cartridge will 
not even ottrocl iron filings. Frequency response is flat within ±2 db from 
20 to 18,500 cps on vinylite on the microgroove unit and within db 
on the standard-groove unit. Stylus force for proper tracking is 6 to 8 
groms. High compliance and low effective moss of the styli 
mOiimum of sound quolity and a minimum of record wear. 

Mod»l MST-3D, with individually replaceable 3-mil 

sopphire and 1-mil diamond styli, —- 

Model MST-3A, with individually replaceable 3-mil 
ond 1-mit sapphire sryli. 
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THORENS 

cD-43 

Three-Speed 
RECORD 
CHANGER 

A precision high-fidelity changer, built and tested by Swiss craftsmen. 
Famous E53 direct-drive, governor-controlled motor, with continuous speed 
odiustment at eoch of three speed positions (33y3, ^5 and 78 rpm). Noise 
level 48 db below average recording level. Automatic intermixing af '0" 
and 12" records. Speciol selector for 7" discs. Reject, repeat and adjustable 
pause controls. Automotic lost-record ^hut-off- Muting switch. Tone arm 
tracking force adjustment screw. Balanced, heavy I 2" turntoble. «no7« 



Model CD-43, complete. 
Brass Turnrable available at. 



7.50 




VIKING 

BINAURAL/MONAURAL 
Portable 

Tape Playback 
System 

Consists of VIKING FF75SU 
dual-speed tope deck, two 
VIKING PB60 preamplifiers 
ond a VIKING D390 portable 
cose. The VIKING 75 Series 
tope decks, equipped with 
Dynamu half-track heads hav- 
ing unprecedentedly short flux gops, provide o frequency response of -^0 
to 14,000 CPS, :h3 db, at a tope speed of 7'/: id- 3V4 "P* speed also 
provided- Full-floated motor mount- ond compliant belt drive with heavy 
copston flywheel eliminate noise and vibration, filter out flutter and wow. 
The FF75SU version includes the basic tope tronsport mechanism, heod 
bracket, "in-tine" head assembly, stondord record/playback head, tope- 
lifter and pressure pods. The PB60 preamplifiers incorporate the standard 
NARTB compensotion, a volume level control ond o variable equalisation 
control. Equalisation is variable 5 db otove or below the NARTB curve ot 
10 kc. The tope deck, preomps ond corrying cose together constitute o 
complete, portable, universal tope playback system, copobte of playing 
monaural half-track or full-trock topes as welt as stereophonic topes of 
either the "staggered" or the "in-line" type, ond reody to plug into o 
"flot"poweromplifier(oromplifiers). 

compt.,. - - *166"' 

Everything worthwhite in high-fidelity equipment is IN 
STOCK at Harvey's — our demonstration facilities are 
second to none I Orders shipped same day received. 
TIME PAYMENT PLAN AVAILABLE • TRADE-INS ACCEPTED 

Prices are net. F.O.B. N.Y.C. - subject to change without notice. 




HIGH FIDELITY COMPONENTS 

Model SP12B-'Radax' Coaxial Speaker 

Economical, full-range 12" 2-way speaker of superior perfor- 
mance. 15-20 watti. Reiponie 30-13,000 cpi. 16 ohmi impedance. 
1 lb. magnet. Compliance and cone resonance match exactly the 
characteristics of the 'Aristocrat' enclosure. 

Complete ^2V^ 



Model 12TRXB--'Triaxiar Speaker 

Populor 12" 3-woy reproducer with completely extended high 
end. Combines the widely known Electro-Voice T35B 'Super-Sonax' 
high frequency driver, o 'Redox' propogotor ond o large boss 
cone. 20 watts. Response 35-15,000 cps. 16 ohms impedance. 1 lb. 
2 oz. mognet. Complionce and cone resononce motch exoctly the 
characteristics of the 'Aristocrat' enclosure. 

Complete *59" 

Model KD6-- 'Aristocrat' Speaker Enclosure KIT 

Completely ready for assembly, including glue, screws and noils. 
All ports ore pre-cut. Folded-horn corner enclosure is designed 
for 12" speokers ond seporote 2-woy ond 3-woy systems with 12" 
woofers. Chorocteristics colcuioted to motch the complionce ond 
cone resononce of Electro-Voice 12" speakers. Smooth reproduc- 
tion down to 35 cps, with remarkable purity ond efficiency. 
Model KD6, complete. *36°° 

Model KD5 — 'Empire' Speaker Enclosure KIT 

Completely ready for assembly, including glue, screws and nails. 
All ports ore pre-cut. Economical folded-horn enclosure for use in 
a corner or flat against one wall. Designed for 15" speakers and 
separate 2-way ond 3-way systems with 15" woofers. 
Model KD5, complete „. ^48'*'' 

Model A20CL— Low-Boy 'Circlotron' Amplifier 

with Complete Controls 

A compact 20-watt amplifier designed to combine top quality 
with maximum ease of operation. New Electro- Voice 'Circlotron' 
Circuit removes oil DC from output transformer, provides unity 
coupling between output tubes, eliminates switching transients 
and reduces plate circuit impedance. Exclusive "presence" con- 
trol provides, for the first time in home equipment, mid-range 
program equalization for maximum realism. New critical damping 
control permits optimum matching to speaker system, 6-position 
phono equalization; separate boss, treble, volume and loudness 
controls; high-impedonce tope recording output jock (not affected 
by tone or volume controls). 

Model A20CL, complete .,„ »124" 



____ ESTABLISHED 1927 

HARVEY RADIO COMPANY, INC. 

1123 AVENUE OF THE AMERICAS III O.lt^nn 

(6th Ave. at 43r<J St.) New York 36, N. Y. *■ I**"" 
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y ^superior perfor mancef 

For cleon amplification, low distortion and abundant power no other 
amplifier compares with the Mcintosh. The bosicolly-different patented 
Mcintosh circuit delivers omplificotion 99,60% perfect! The result: 
outstonding reoltsm, clority ond listening quality. Hear It a) your 
dealer's, 

DISTORTION vs. POWER OUTPUT 
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SINGLE FREQUENCY HARMONIC DISTORTION 




Write for complete details 
Mcintosh amplifiers and free booklet, 



LABORATORY, Inc. 



324 WATER ST., BINGHAMTON, N. r. 
Export Div. 2S..Worran St., N. Y. 17 Coble: Simontrico 



MC-40 $19850 



TESTED IN THE HOME BY HIGH FIDELITY MAGAZINE 

Rated BETTER Because . . .C"*^, 



r 





"Such performance is excellent; exceeded only 
by a very few units, all of which are much higher in price. 
"The cantilever-stylus-armature construction is inherently capable 
of more rough treatment than most moving-coil mechanisms." 
"Will fii just about any American-made arm." 
"Listening quality is very good, smooth and free of strain 
even on heavily recorded passages." 

"In terms of what you receive per dollar spent 
the '500' is a noteworthy bargain." 

Only $9. 90 including 2 
synthetic sapphire styli 
(tlutntontl slylt extra) 





-Golinnji 



ySOO" MAGNETIC TURNOVER 
CARTRIDGE 

At leading hi-fi ditlribufort; wrif for d»tctiptiv» (ilerofure fo; 

RECOTON CORPORATION, 52-35 Barnett Ave., Long Island City 4, N. Y. " 

'■■V*!.-- Monwfocfur#ri of World-Fomout Phonogtoph Styli. v ■ -..■/'•.''V.i- 
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LONDON LETTER 

(from page 6) 

the first time by G.irr.ird, GoMrinc. and 
H.C.A. 

K.C.A. provide a m.Ttcliing pickup of 8 
pole electro m.agnetic v.arialile reluct.ancc 
design. It h.as a p.articularly simple method 
of ch.inging the stvli from one speed to the 
other. 

A new G.irr.ird pick up, Fig. 3, embody- 
ing du.al moving coil units seemed to give 
extremely good i|tiality reproduction and 
the Goldring 500 SD whicli is .already well 
known in the United States, was shown in 
an improved mounting. Cosiiiocorii exhib- 
ited what was probably the widest rttiige 
of pick-ups. 

The only radically new motor combina- 
tion appeared to be the Garrard battery 
operated one for 45-rpin records. This novel 
little unit runs off 6-volt flashlight cells and 
includes a pickup and automatic start and 
stop. It will no doubt form the heart of 
many transistorized portable phonogiaph 
reproducers. 



Fig. 5. The Garrard PA-10 transcription 
pickup arm is arranged so that the angle 
of the pickup head can be set to give the 
minimum tracking error and the vertical 
movement can be oil damped if required. 



Of interest to tape recording enthusiasts 
was the new Tru-rox recorder fitted with a 
neat built-in counter - the Collaro tape deck 
incorporating four heads and three speeds ^ 
and the new Ferrograph 66 which has been 
specially styled for the U.S.A. market. It 
has switched inputs and can be mounted 
into existing furniture. The fine exterior 
finish of the Simon recorder and their at- 
tractive librarv-type tape-spool containers 
showed that some British manufacturers 
are now paying more attention to styling. 
No opportunity was available to hear the 
M.S.S. new professional tape recorder but 
its specification appearance seemed im- 
pressive. 

E.M.I, were demonstrating their stereo- 
sonic tape-reproducing equipment and the 
Ferrograph people now also have one of 
their models available to play stereosonic 
tapes. 

Among the accessories exhibited was an 
ingenious new Garrard stylus pressure 
gauge incorporating a spirit level. It was 
noted with interest that many of the tape 
recorders were fitted with "Bib" Splicers 
and that the Garrard and Collaro trans- 
cription motors were tlie models used prac- 
tically exclusively by amplifier and loud- 
speaker manufacturers to demonstrate their 
wares. 

The success of the Show must present a 
problem for the future because obviously a 
larger venue is required and there are no 
"convention type" hotels available in 
London. The building of demonstration 
rooms in Olympia or Karls Court, which 
are I,ondon 's main exhibition halls, would 
be a most expensive matter. 
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COMPRESSION AND EQUALIZATION 

(from page 19) 



equalizers using scries oapacitore; the 
fixi'd equalizer is usually of the constant 
resistance type. 
Operation 

Figure 6 is a block schematic showing 
the basic components of a typical mo- 
tion picture recording channel. The in- 
put section of the system has been split 
int< two parts to permit compression of 
dialog independently of other kouiuI 
tracks. This system is quite flexible and 
can be "patched" for use in several ways 
to obtain iua.\imuni benefits from use of 
the compressor: 

1. For narration or stage dialog record- 
ing tlie niierophutte signal is fed to 
mi.\er pot #1 as shown and the com- 
pressor is in use. Mixer pots 2, 3, and 
4 remain idle. 

2. For use in a "direct mix," where a 
live narration is mixed with music 
and sound effects tracks, the micro- 
plione signal is fed to pot #1 and up 
to three film phonographs or other 
sources are fed to pots 2, 3, and 4. 
The narration is compressed, and the 
combined music and effects bypass 
the compressor. 

3. For rerecording up to 4 tracks, in- 
cluding a dialog track whicli has been 
previously compressed, pots 2, 3, and 
4 are used. (The outjiut of pot #1 
can lie patched into the unused COM- 
uiNiNG NETWORK IN if needed.) The 
output of the master pot bypasses the 
compressor. 

4. For use in rerecording, when limiting 
is desired on the combined mix, the 
inputs can be patched as in paragraph 
3 above, and the compressor can be 
patched to replace linear booster #2. 
The compressor slope and breakaway 
controls would be readjusted to pro- 
duce a limiting characteristic, for 
example, "20 into 4." 

K ite that dialog equalizers equivalent 
to those shown in Fig. 5 have been used 



in this channel in the console and after 
the compressor, respectively. Quite often 
more elaborate equalizers are used in all 
four mixing positions, but those in posi- 
tions handling dialog will always include 
the characteristics of (A) in Fig. 5. 

What arc the advantages of the chan- 
nel configurations described above, and 
what exactly are the audible effects ob- 
tained by use of the compressor? 

I'aragraph 1, of course, is the basic 
circuit — a single microphone and a sin- 
gle gain control, witli dialog equalization 
and compression. I'robably the first ef- 
fect noticed by the mixer is that the 
dialog sounds louder when using com- 
pression, even though the volume indica- 
tor peaks to the same level. Furthermore, 
an increased intelligibility and smooth- 
ness becomes aj)paient, due not simply 
to the sound being "louder," but due to 
the transient rearrangement of levels 
within words and syllables effected by 
the compressor action. Loud or explosive I 
vowel sounds which would produce a dis- 
agreeable and distracting blasting effect I 
are reduced in intensity, and lower level | 
consonant sounds which contribute so 
much to individual word meaning are 
raised in level. These effects of increased 
intelligibility and smootliness arc most 
apparent when the dialog material is 
reproduced in an auditorium (or 16-mm 
classroom) and in combination with 
other sounds, either from the sound 
track (music, sound effects) or ambient 
in the theatre (audience noise, outride 
traffic, reverberation). The amount of 
dialog equalization used is a matter of 
judgement on the part of the mixer, 
based on his experience in the sound of 
his recordings when reproduced in the 
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Hi . . . Mr. Hi Fi 
This is It . . . 



The BRADFORD 
Perfect BAFFLE* 




Radically new idea in loudspeaker en. 
closures. Not a bass reflex or folded horn. 

The primary purpose of a loudspeaker enclos- 
ure is to prevent destructive touod cancellation 
that takes place at low frequencies, when the 
front and rear waves, emanating from both sides 
of the speaker cone, merge. 

It is obvious that no rear waves can escape 
through a totally enclosed cabinet, and it woiud 
be the perfect baffle, except for one reason. The 
air pressure within the cabinet acu as a cushion 
upon, and therefore restricts, cone movement. 
Tnb causes loss of life and color. 

The BRADFORD Perfect BAFFLE is totally 
•nclosed, yet It relieves cone pressure by an 
ingenious device that operates in unison with 
cone movement. 

Sxne§ this action conformi to an ultimate 
teisntific prineipU. th* BRADFORD Psrftct 
BAFFLE u tht onh sndoturs^ that can give you 
th* utmost in sound reproduction. 

And that» specifically, is . . . 
ALL THE, BASS. fuU, rich, clean bais, clearly 
distinguishing each contributing instrument, 
down to the lowest speaker frequency. 
NO BOOM. Absolutely no boom. Boom, or 
"one note" bass, is not high fidelity. 
NO FALSE PEAKS. Does not "augment" bass by 
false peaks that are really distortions. 
ANY SPEAKER. Acconunodates any speaker . . . 
any size, weight, shape or make. 
NO TUNING. No port tuning or speaker match- 
ing. 

ANY POSITION. Operates in any room position. 
NO RCSONANCES. No false cabinet or air reso- 
nances. 

COMPACT. Four sizes for 8", 10", 12" ft 15" 
speakers. Baffles only 2* larger than speaker size. 
Prices: finished, $39.50, S39.50, $59.50, $69.50, 
raspectivcly. Unfinished birch. $34.50, $39.50, 
$49.50. $59.50. 

RIAL HARDWOODS. In all popular finishes . . . 
mahogany, blond, ebony, walnut. 
INCOMPARABLE CONSTRUCTION. Hand 
made, hand finished ... by master craftsmen. 
AU walU %" thick. 

GUARANTEED. Unconditionally guaranteed to 

out-perform any other endosure now available 

regardless of size, weight or price. 

If you want the very best speaker en- 
closure and will not be misled as to real 
performance by deceptive sixe or price, 
see your audio dealer at once. A demon- 
stration will convince you. Or write for 
literature. 

Prices slighdy higher west of Rockies. 

'Patent pending. 



Fig. 6 Simplified block schematic of a typical motion picture recording and re- 
recording system using a compressor. 



BRADFORD 
pen^ BAFFLE 

BRADFORD & COMPANY 

27 E. 3Sth St. NEW YORK 16, N. Y. 
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Your answer 
to a low -cost, 
well designed speaker! 



NEW/ Isophon 

ELECTROSTATIC 
TWEETERS 



"k Better performance in higher 
frequencies (7000-20000 cycles) 

•k Extremely low cost 

"k Compact, space-saving 

k Easy Installation for single output 
and push-pull amplification 

'k Remarkable brilliancy of sound 



Write for details 
And spec, sheet A-6 



ARNHOLD 
CERAMICS, INC. 




E. 57fh Street, New York 22, N. Y. 



average theatre and his knowledge of the 
eharaeteristies of his own monitor sys- 
tem. Tlie amount nsed will vary with 
different voices and aconsties. 

The circuit of paragraph 1 is also 
' used when transferring or-iginal location 
I recordings to film for editing. Since 
' portable recording equipment usually 
I will not include a compressor, compres- 
sion can 1)0 added during transfer dia- 
log. .\dditional dialog equalization can 
also be added at this time, if necessary. 

In the circuit of paiagrapli 2 the use 
of compression on the voice will make 
the narration less liable to be covered up 
j by high level sound ell'ects or music. The 
smoothness and more consistent level of 
the conipi-essed voice will give gi-eater 
freedom to the mixer in his handling of 
the music and effects tracks, since the 
voice will maintain its intelligibility over 
a gieater range and variety of back- 
ground sounds. The circuit of paragraph 
3 would, of course, be identical to that of 
paiagraph 2 in its results if one of the 
tracks being mixed was a narration track 
which had been compressed previously.' 

The circuit of paragraph 4, in ^^hieh 
the compressor amplifier is set up as a 
liniiter, is often used to protect the re- 
cording device from serious overniodula- 
tion. It is similar to the usual broadcast 
audio circuit in which a limiter (of more 
seveic slojie) is used to prevent over- 
modulation of the transmitter. The gen- 
eral effect of the limiter is to permit the 
mixer to mix his program "loudci-" with- 
out fear of overniodulation. The results 
are not the same as those when compres- 
sion is used, since in limiting the auto- 
matic gain control feature of the ampli- 
fier is only occasionally used, whereas in 
compression the automatic gain control 
action is almost continuous. 

Disadvantages in Use of Compressor 

It might be expected that all the bene- 
fits described above are not without a 
certain penalty and extra effort on the 
part of the recording crew. This is quite 
true, and in addition to the obviously in- 
creased complexity of adjustment and 
maintenance of a channel which uses a 
compressor, there arise certain difficul- 
ties through its use in stage recording. 
With a compressor set for "20 into 10" 
compression, the channel has 10 db more 
gain for low-level signals than it has for 
100 per cent level signals. This means 
that all backgroimd set noises — air con- 
ditioning, outside traffic, noisy lights, 
etc. — are 10 db louder than they would 
be without compression. This can pre- 
sent real problems, and it sometimes 
falls to the judgement of the mixer to 
decide whether the advantages of com- 
pression are outweighted by the distrac- 



3 J. O. Aalberg and J. G. Stewart, "Ap- 
]>lication of nou-linear volume character- 
istics to dialog recording; JSMPTE, Vol. 
31, ]) 248, Sept., 1938. 



tion of the increased background noises 
brought aliout by its use. However, the 
advantages are considerable enough that 
it is wortli the attempt to avoid or silence 
the interfering sounds on the set before 
abandoning compression. Because of the 
greater freedom in choice of acoustics 
and microphone position in narration 
recording, the use of compression here 
seldom introduces problems of the type 
described above. 

Concluston 

Dialog equalization and compression 
have oeen described in this article in re- 
lation to their use in motion pictures. 
However, insofar as they are used to 
overcome fundamental difficulties aris- 
ing from inherent characteristics of the 
human ear and auditorium acoustic con- 
ditions, their use would be advantageous 
regardless of the recording medium, be 
it tape, film, or disc; or even a live pro- 
gram. 

This would indicate that their advan- 
tages could apply in recording fihn strip 
narration or in public address system 
work. Conversely, motion jiictures made 
for television use will be reproduced at 
lower levels in small rooms, and many 
of the arguments would not apply. IIow- 
evC]-, compression gives commercial an- 
nouncements more apparent volume and 
carrying power — a sound preferred by 
all leading advertising agencies — and 
the "woonipy' quality of many radio 
consoles and the cliaracteristically close 
microphone technicjuc of radio announ- 
cers often makes some dialog equaliza- 
tion desirable. 

It might be well to make a few re- 
marks about the relationship of these 
techniques to ■'hi-fi." Offhand it would 
appear that absolutely faithful repro- 
duction of speech in terms of frequency 
response and dynamic range would be 
preferable to the attenuated frequency 
characteristic and restricted dynamic 
range recommended here. Unfortunately, 
"hi-ti" is a loosely defined term; it does 
not specify the acoustic conditions sur- 
rounding the recording microphone or 
the reproducing loudspeaker, nor does it 
specify the volume level at which re- 
corded material is to be reproduced. It 
it just these conditions, of course, which 
have made dialog equalization and com- 
pression desirable. The recording engi- 
neer has a large fund of techniques at 
his dis|)Osal, but when making a record- 
ing, he must place these techniques in 
their proper perspective depending on 
their relative utility to the particular 
audience for which the recording is in- 
tended and depending on the recording 
medium (35- or 16-min film, disc, tape, 
etc.) to be used. When making record- 
ings for motion pictures, slide films, or 
radio or television commercials, the engi- 
neer might re-define "high fidelity" to 
mean "fidelity in transmission of ideas." 
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In these applications the mcaninij of the 
n- ordpd words is the im))ortant thing. 
The extremes of frequency and dynamic 
nuige actually contribute little or noth 
irjg to intelligibility, and the recording 
ei;;;ineer must use his techniques to em- 
phasize the useful speech components 
and to uncover tlio.se that would be lost 
unler adverse listening conditions. 

Referkxik 

In addition to the citations in footnotes, 
th* following reference contains inti resting 
information on intelligibility factors, to- 
gether with methods for determining the 
degree of intelligibility in certain specific 
acoustic situations (''calculation of arti- 
culation index ' ') : 

L. L. Beranek, Acoustics, McGraw-Hill, 
New York, 1954, pp 400-417. 



LETTERS 

(from page 8) 

qujitiou (5) is also entirely consistent 
with the equation used by MacFadyen^ 
for distortion due to Xf, His equation is 
also very simple : D cc J^k/^p, where JIk 
is the source rosistnnct' and Zp is the par- 
all( 1 coinl)ination of the load resistance 
and Xi. He of course shows the dependence 
0 D on the flux density. 

4) I do not claim in my article that 
a ■ ' mngic^il ' ' effect occurs at precisely 
zero inii)Odance, or that the transfornuT 
design is simplified when the source impe* 
dance is zero. I explicitly point out the 
ne« ssity for **the elaborate winding 
seh -dnlfe and the same high-quality core 
ma erial used in the traditionally largo 
transformer." IJut what I have demon- 
str i.ed (in the table of ''Typical Weight 
Re' action Data") is the significant weight 
(an I cost) saving made feasible by 
■■-zero" imj)edance circuitry without sac- 
rifii ng amplifier quality or performance. 

5) Furthermore, in his discussion of 
the feedback aspect, Mr. Crowhurst dem- 
on* rates with i)recision that he does not 
kn(.w how we are obtaining a zero source 
imi>e4bince. I must take exception to his 
arguments by explaining our technique 
brieiiy, 

Tiie gain of one of the voltage-amplifier 
stages preceding the output stage is made 
to have a value approximating infinity by 
the use of a local positive feedback loop. 
In ether words ^Ip is given a value of + 1. 
Nejifttive voltage feedback is then applied 
flroi nd the entire amplifier. The gain and 
pha a relationships are controlled to yield 
an ■ xceptionally stalde amplifier that ex- 
liibMs a source impedance of zero ohms 
thro.ighout the significant portion of the 
pas -band. 

Ti e inference in Mr. Crowhurst 's argu* 
men s is that the source impedance is a 
varr ble function of the amount of over- 
all leedback. This is not true. The source 
impedance is zero whether Idb or lOOdb 
of 1 egative feedback is used. The only 
crit-rion is that some negative feedback 
is active. Bv the same token, the non- 
line, r plate resistance of the output stage 
does not even enter into the nmtter. 

N. li. Grossner, 
David Bogen Co,, Inc. 
New York City 

3 K. A. MacFadyen, ' ' The calculation 
of VVave-form distortion in iron-cored 
A, F transformers" Proc. I.E.E., vol. 98, 
Ft. J II, p. 153, March, 1951 




VERDICT FOR ESL 



Almost twenty leading phono pickups have been tested by the 
authoritative Audio League. Its official verdict:* 
"The ESL Protessioiml and Concert Series cartridges are 
by far the finest phonograph reproducing instruments. 
"These were unquestionably the smoothest, cleanest sounding 

cartridges tested. 
"For sheer naturalness and uitdistorted ease, ESL has no peer." 
Is your pickup obsolete? Switch to the sensational new ESL 
electrodynainic cartridge. Free brochure upon request. 



FOR LISTENING AT ITS BEST 

Electro-Sonic Laboratories, Inc. 

SS-S4 Thirty-sixth Street • Long Island City 6, N. Y. 



Soloist Series from $14.95 • Concert Series $}5.95 • Professional Series arm and cartridge $106.50 

•Amhcizril .iiiourton Ko. :o. Plinc aniuh Vol. i. Nes.i-7. 10. i i: (Aiardi-AprU i Nm. iff;, anil April wsi) cfTlir Audio LmfiK 
Rcpcn. PleafoHtvillt. N. Y., fcr tkt comiittte leckHkal and nAjKltve rtport. 





J^eep Informed — read 

ELECTRONIC MUSICAL 
INSTRUMENTS 

By 

Richard H. Dorf 



In one big volume, you can now learn all 
about the intricacies of commercial electronic 
organs, including the Allen, Baldwin, Conn- 
sonata, Hammond, Minshall-Estey, Lowrey 
Organo, and others, together with many 
smaller instruments. Constructional details on 
the author's Electronorgan and the simpler 
Thyratone show you how to build one of 
these fascinating instruments for yourself. 
A compilation in book form of the author's 
articles in Radio Electronics, brought up to 
date and with many additions. Price $7.50 
(Foreign, $8.00). 



Customary discounts to dealers and distributors 



RADIO MAGAZINES, INC., Book Division 

P. O. Box 629, Mineola, N. Y. 

Please send me copies of Dorf's ELECTRONIC MUSICAL INSTRU- 
MENTS. I enclose check □ money order □ for $7.50 each 
(Foreign, $8.00). 



Address 
City . . . 
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this 



SEAL 



tells 
you 



it's 



f!?irTHiTl 



ULTRA. FIDELITY 



a 



miracle 



in 



sound 



The XorUon enclosure represents o major achievement in 
ocouitic cobinelry. Fully engineered in every deloil, its 
frequency response, rodiotion characteristics, transient fi* 
detity, ond lonol integration are without equal in the 
entire held of Audio. Even though this cabinet is smoti 
in siie, ond delicotely styled lo fit ony decor, this omoi- 
ing unit is capable of outperforming even a 30' horn, lis 
complete versotility and tonot balance moke the Xorlson 
Enclosure the final requisite for those who must have 
the finest in High Fidelity. 




No Other Enclosure Like iV' 

CDCp for COPY of laltst book 

Z-^'-'- "The Karhon Bnclosuri" 



KarlsDn Associates Jnc. 

1610 Neck Bond - Brooklyn !9, N. Y, 




JAZZ BY JEAN 

(from page 43) 

I'll leave that note to other reviewers. 

Most people who buy records regularly 
have a tendency to dismiss such carping 
statements as mine with the pat answer 
that runs something like, "So what, I 
i don't have to buy the junk. Let 'em go 
broke, but I '11 still only buy what I want. ' ' 
That's fine as far as it goes, but the prob- 
lem is much more complicated than that 
and is one that every buyer gets caught up 
in sooner or later. The dear dead simple 
days of going down to the record shop 
twice a month — or when there were a cou- 
jile of extra bucks handy to squander on 
music — in order to hear all the latest stuff 
in the booth, have gone the way of Pick 
and Pat. It would be necessary to give up 
job, home, children, self-respect, and ping- 
pong in order to hear even a reasonable 
fraction of the current releases all the way 
through. A room in a cheap hotel near the 
record shop would be handy, too, in order 
to cut down travel time and expenses be- 
tween the hi-fi set at home and the listen- 
ing booth. At that, there are obviously 
more than several fanatics who apparently 
do just that. I would recommend that any 
of you who doubt me on this score spend 
a half hour in the Colony Record Shop just 
observing the actions of Homo Boobus 
Jassicus on any average night. They never 
go home. If, indeed, they have any to go to. 
But for the rest of us poor unbearded 
undark-glassed mortals, such peregrina- 
tions are impossible as well as somewhat 
distasteful. And damned irritating too. 
Today it is really a tough job to find good 
recorded material among all the dross one 
must wade through. By "good" I simply 
mean stuff that deserved to be recorded 
I and packaged regardless of classification. 
And there you have the nub of the whole 
thing. 

Record and Release Everything 

There seems to be a current belief as 
well as practice among record entrepre- 
neurs that anything a jazz musician plays 
is worthy of passing along to posterity as 
well as the record shop counters. So hence 
we have endless inanities such as (quoting 
trora a typical record liner) "this didn't 
start out as a record session at all, but the 
boys were blowing one night at Hermie's 
Bar when in came Max and his tape re- 
corder. Without saying a word he set the 
mike up next to the Coke machine and two 
hours later we were really gassed when we 
heard the playback after the last set." 
The only thing one wonders about is what 
kind of gas was used. To the untrained car 
in this sort of thing, the first thought that 
occurs is perhaps a mild variety of nerve 
gas was blowing through the ventilators in 
Hermie's place that "historic night." I 
might add that most such recordings are 
designated by the notes which always ac- 
company tbem as * * permanent additions 
to the small list of really great jazz per- 
formances," end of typical quote. Most of 
this sort of guff is tbe purest eyewash and 
the people who write it know it but they 
' also know it sells records as well as future 
lucrative assignments in the growing field 
of liner-note-writing. By the way, tbis 
school of writing is becoming closely allied 
to that of the Madison Avenue singing 
soap ditties and bears no known relation- 
ship to the serious criticism which it pre- 
tends to be. So it goes. Don't get tbe idea 
that I am trying to say that there is no de- 
cent stuff being recorded these days. Far 
from it. There is, in fact, more first class 
material available today than ever before. 



but there is also far more pap than ever be- 
fore and it is getting more and more diffi- 
cult to separate the sheep from the goats 
simply because there are such enormous 
herds of goats around. And the liner notes 
all cleverly refer to the goats as being the 
finest and most worthy of all sheep. A few 
recording companies have tried to hold the 
line as best they can, but the trend is 
against them. The same psychology that 
is operative in the pop field is more and 
more taking hold in all areas of the re- 
cording business. This briefly stated is one 
in which the outfit searching for a good 
seller does so not on the basis of quality 
of performance and pressing but purely 
through sheer numbers of releases. "If I 
turn out fifty new discs a month, I have a 
better chance to clean up on one of them 
than if I release only five per month." 
This is obviously questionable logic since 
it does not take into account the ephemeral 
element of quality and only relies upon 
quantity. But there it is and we have to 
live with it. All we can do is offer a small 
tear for those worthy musicians who are 
being buried under the deluge and hope 
they get their rewards in Heaven if they 
can't make it in royalties. 

The Sunny Side 

Let us now don our dark glasses and fin- 
ger our imaginary beard as we browse a 
bit among the newer releases. There are 
a few good ones. 

LENNIE TRISTANO ATLANTIC 1224 

Tristano is a sort of demigod among mod- 
ern musicians and rightly so. lie is, liite 
Bach, mucli more talked about and referred 
to than listened to. This was mainly because 
he is one of the least recorded major jazz fig- 
ures of the past ten years. For some unex- 
plained reason, many relatively unimportant 
musicians are able to flood the market with 
records while a man of the stature of Tristano 
remains largely unknown to the vast bulk of 
record buyers. He is here heard in company 
with Lee Konitz, his long-time associate, in a 
session recorded on the stand. I'll venture to 
say that there is hardly a serious jazz musi* 
clan around who hasn't already put in his 
order for a copy of this one. And for good 
reason. Listen to it. 

JAZZ COMPOSERS WORKSHOP 

SAVOY MG 12059 

A very interesting if somewhat pretentious 
effort by the Charlie Mingus Workshop. 
Mingus is the highly vocal critic of modern 
jazz musicians and a talented bass player. 
The personnel, in addition to Mingus, is in 
itself imposing. John La Porta, alto, Teo 
Macero, baritone sax, Geo. Barrow, tenor, Mai 
Waldron, piano, with Wally Clrlllo occasion- 
ally appearing on piano, and the impeccable 
Kenny Clark alternating with Rudy Nichols 
on drums. The most interesting part of this 
offering is the writing, which varies from the 
self-consciously "modern" of the item en- 
titled "Gregorian Chant" to the highly amus- 
ing and literate treatment of "Tea For Two." 
This recording obviously won't appeal to a 
large segment of the jazz public but I found 
it consistently attention holding. You might 
like it also. Kxceptionally well recorded. 

THE EMINENT JAY JAY JOHNSON 

BLUE NOTE 1505 

More of the work of one of the outstanding 
trombonists of the last ten years. Here is a 
situation that is roughly the reverse of that 
of Tristano. Johnson is well represented on 
recording, and in fact, sometimes too much 
so. His work is always good, if not always 
inspired, and he should watch the tendency 
to allow pointless things to be released 
merely in or<ler to fill out another LP. Hap- 
pily this disc has some high points that make 
it a good buy since he appears with a variety 
of people as these cuts were captured on tape 
over the last three years. I still say however 
that too many recordings on the market can 
be in some ways worse than not enough. 
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DIFFAXIAL SPEAKER 

(from page 23) 



' shock absorbers" cause the diaphragm 
10 lose its motion as a piston at a fre- 
<|uency for which these compliances be- 
lome isolating or decoupling agents 
between the driving force and the dia- 
phragm itself. Thus, it is possible to 
have the voice coil move at a particular 
Irequency while parts of the diaphragm 
itself do not move because of the de- 
coupling actions. Thus we might call it 
a low-pass filter which has isolated the 
high-frequency motion of the apex area 
of the diaphragm so it is not imparted 
to the low-frequency portions of the dia- 
phragm. In essence then we hav<> accom- 
plished half of our objective; namely, 
»e have been al)le to cause the woofer 
diaphragm to perform over the area de- 
sired and to stop performing al)ove a 
certain frequency at which it is desired 
that no motion take place. 

Dual-Diaphragm Advantages 

Our discussion to this point has been 
concerned mainly with how iiiei-liaiiiciil 
attenuation characteristics are obtained 
from structures incorporated in a single 
diaphragm. We must now expand our 
discussion to apply these principles to 
the illustrated dual-diaphragm structure 
of the Diffa.xiul, for some specific iiii- 
pnivements to the cro.ssover character- 
istic ensue by such construction. 

It will be observed from the figures 
that the au.xiliary diaphragm or Diffusi- 
cone section, which is mounted directly 
at the apex area, is of much sharper 
angle than the main cone, which immedi- 
ately indicates that this particular auxil- 
iary diaphragm structure will present 
greater resistance to deformation than 
if it were to coincide with the more shal- 
low contour of the main diaphragm. 
Thus we may expect, if only from its 
ste per shape, that this small diaphragm 
will move more evenly at high frequen- 
cii with less zonal decoupling than 
would the shallower diaphragm. How- 
evei;, there is more involved in this aux- 
iliary diaphragm than merely its shape, 
although that is of vital iiiipoitaiice. The 
second factor which determines how well 
thi auxiliary diaphragm will move for 
hig ■ frequenciiw is again its pulj) con- 
ten , Physical in.spection of this auxiliary 
dia; hragm will show tliat its structure, 
appearance, and texture are entirely dif- 
ferent from those of the woofer dia- 
phragm itself. The pulp material from 
wh c'h the Dififuser element is made is 
cho-eii to provide maximum transverse 
stit?iiess in the diaphragm to cause the 
diaphragm itself to move as a whole 
with a niiiiimuiii of decoupling between 
the driving force and the diaphragm it- 



self, while in the woofer just the oppo- 
site is true; it is designed to uncouple 
itself quickly from the high frequencies 
so that most of the high frequencies may 
be imparted to the DLffuser element. 
Thus, it is found that by the choice of 
the proper pulp material and shape of 
the Dififusicone element, in conjunction 
with complementary considerations for 
the woofer section that maximum high- 
frequency vibration is obtained for the 
high-frequency excursions of the voice 
coil which is attached at its apex area. 

Another important coiisequciice of the 
steeper contour of Diffusicone is control 
of the spatial distribution of the higher 
frequencies which are generated by the 
rear surface of the auxiliary diaphragm. 
This control is obtained by interposing 
in the acoustic path of this rear wave a 
diffraction ring. As shown in the illus- 
trations, this ring is comprised of a 
.series of apertures of discrete size. This 
structure serves as an element in the me- 
chanical crossover of the system in addi- 
tion to its function as a high-frequency 
dispersing element. 

The necessity of baffling any loud- 
speaker to prevent front-to-rear cancel- 
lation of energy is well recognized. If a 
loudspeaker is not baffled, there is quick 
deterioration of response below that 
frequency at which doublet operation 
takes place between the rear of the dia- 
phragm and the front. Thus, if this dif- 
fraction ring is left off, the front-to- 
rcar cancellation from the auxiliary dia- 
phragm will introduce deterioration of 
its response at some frequency deter- 
mined by its dimension, as is also the 
case, naturally, in even large loudspeaker 
pistons. Thus if the area between the 
auxiliary diaphragm and the woofer sec- 
tion itself is left entirely open, there 
will be very sharp dipole attenuation 
action between front and rear. On the 
other hand it may be closed partly to 
give a more gradual front-to-rear dipole 
attenuation depending upon the needs. 
In this instance a mean open area was 
struck to give the desired low-frequeiiey 
roll off from the auxiliary diaphragm 
yet to allow the diffraction apertures to 
operate upon the high frequencies com- 
ing out of the back of the auxiliary dia- 
phragm for optimum dispersion. 

As shown in previous literature and 
in the subject patent disclosures, this 
diffraction ring interplaced between the 
auxiliary diaphragm and the main body 
of the diaphragm amounts to a series of 
point sources for frequencies which are 
large compared to the size of the aper- 
tures. Thus if the holes in the diffraction 
ring are small compared to the wave- 
length of the frequencies being trans- 
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iiiittcd, tlieii as those frequencies strive 
to get througli these liolcs they find them- 
selves coming through what may be con- 
sidered a \)0\ni source, which gives rise 
to a spherical wave front pattern, in 
sound as well as sight. Therefore, the 
high fref|uencies emanating from these 
point sources ultimately l)CConie radiated 
in a wider spherical area than they would 
I if they were allowed to emanate unol)- 
structed. 

We can finalize our concept of the 
mechano-aooustic crossover functions of 
these two diaphragms driven by the same 
voice coil and draw our analogous cir- 
cuit for the system. The elements which 
will show up in the analogy will be: (a), 
the eomi)liances in the woofer circuit 
which limit its high-frequency input, and 
consequently its output; and (b), the 
low-frequency roUolt of output from the 
higli-fre(|ucncy diaphragm due to its 
small piston size and partially unbaf- 
lled open back. These are combined in 
an electrical analogy in Fig. 7 where it 
is indicated that the woofer with its high- 
frequency input attenuated, and au.xili- 
ary diaphragm with its accenuated high- 
frequency diive and its low-fi-eqnency 
rollotf, together form essentially a com- 
plete two-way system, with L-C element 
characteristics. It functions acoustically 
truly as a two-way system as illustrated 
in Fig. 4. Thus, even though both dia- 
phragms are driveji by the same voice 
coil, there is a dilTerential radiation be- 
tween the lo«-f requency diaphragm and 
the auxiliary high-frequency diaphragm 
which makes this DilTaxial assembly a 
true two-way radiator. 

The Three-way Diffaxial 

Since the DilTaxial concept concerns 
itself with a structure where the woofer 
and Diltuser elements are axially sym- 
metrical, it becomes possible to trans- 
form the siioaker to a three-range trans- 
ducer by the introduction of a third ele- 
ment that will be functionally coordi- 
nated with the other radiating element. 
Still following the precepts of uiulti- 
speaker design where the individual 
s])eakers are specialized for the range in 
which they are to work, it is necessary in 
this multirange assembly that the added 
speaker element also be specialized for 
its intended function and to he compat- 
ible with the other eomponents. 

In the three-way DilTaxial, the added 
element is a top-range tweeter of the 
compression type coupled to a pro.iector 
designed both for maximum efficiency 
and optimum wide-angle dispersion of 
high frequencies. The efficiency of a 
transducer is a function of both its driv- 
ing mechanism and its load. That is what 
makes the well designed horn-loaded sys- 
tem so efficient. Since high efficiency 
means that less electrical driving power 
is required to energize the unit, and re- 
duced diapliragm excursions of the dia- 



phragm occurs, the resultant radiation 
is cleaner and less distorted. However, 
horns per se, are not all inherently equal 
in transduction efficiency. They must 
have the proper mouth dimensions, and 
they must have a length consi.xtent with 
the band width for which they are de- 
signed. Even though the flare rate of a 
horn nmy be correct, it will be inefficient 
if it is too short or its mouth is too small. 
It will, in essejice, be a baffle of insuffi- 
cient size around which there will be ex- 
cessive ditlraclion and loss of efficiency. 
To overcome the ijitfalls of the too-<hort 
horn and too-small mouth, the tweeter 
driver- horn projector assembly designed 
into the DilTaxial makes use of the long 
available section through the main 
si)eaker magnetic assembly. Such through 
axial assembly then permits a horn of 
proper length to be used to provide ade- 
quate and efficient loading for the com- 
pression driver to which it is coupled. 

The added horn length which is made 
possible by placing the horn through the 
axis of the speaker in turn permits the 
horn mouth to be developed to a size 
where it may be shaped subsequently to 
provide wide-angle dispersion of the 
radiated high f reciucncies. The structure 
shown is designed around the reciprocat- 
ing flare principles,* wherein optimum 
horizontal dispersion is obtained at 
maximum efficiency without dilTractiou 
losses, the mouth dimensions in both 
planes being such that adequate hallling 

* U. S. Patent #2,690,231, Levy, White, 
Cohen. 
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in Mie ;iir, and as I say, this means refiae- 
meiit of technique. 

And there is only one major area in 
whicti that refinement can occur. It is not 
in the engineering area, but outside it. 
For, remember again, the souml micro- 
phonist is the new-style artist who is 
rharged with reiuterjjreting musical sounds 
in terms of the unique recording art. The 
major development still to come, then, is 
historical. 

We have some extraordinary sound on 
rerords now. We have extremely effective 
tochniques, systems, set-ups. But tliey are 
still too often all-embracing, covering too 
many types of sound, of music. What suits 
Mozart is wrong for Beethoven; what is 
ideal for a concerto grosso of Handel or 
Vivaldi is out uf place in a concerto by 
Paganini — or by Stravinsky. 



Reinterpretation 

Xeedless to say, there is already a great 
deal of thought being put into this matter 
of appropriateness by the sound men who 
are rcsponsilde. (And this includes the 
front-office directors who often have a 
hand in the final result.) Reinterpretation 
ia the business of the day, and reinterpreta- 
tion has now got to the stage where, the 
techiii(|nes having been well established, 
we must turn more and more to the music 
itself, to its backgrounds, style, meaning, 
place, historv — and reinterpret all of this 
in terms of the microphoning art. 

In other words, it is no longer possible 
for a good microphone man to be a tech- 
nician only — unless he has a musician at 
his elbow to fill in for him. (Teamwork 



again, and entirely appropriate.) At every 
recording session, the ghost of the com- 
poser must somehow sit in, and with him 
an evocation of the whole historical era 
in which the music had its place. People 
didn't listen to harpsichord solos in con- 
cert halls, nor to string quartets in opera 
houses; ballet music plays in a theatre 
with dead acou.'^tics, where symphonic mu- 
sic is for live halls; Wagner's orchestra 
played in a deep pit below the stage 
whereas his singers performed out in the 
open and so were able to make themselves 
heard. Much of our older music was played 
informally with the "audience" practi- 
cally hanging over the musicians' shoul- 
ders. Some church music was meant for 
a vast Gothic echo, other types uncompro- 
misin^dy demanded the brighter, harder 
acoustics of the Baro<|ue churches. A large 
body of the music for winds is outdoor 
music, never intended to be heard within 
four walls at all. 

All of these factors and a thousand more 
must be weighed in the new reinterpreta- 
tion, for the recorded medium. Xever, not 
once, can we rejiroduce the original effect, 
neither as of the concert hall nor as of 
anyuiiere else. Every recorded sound must 
be a new sound, a new balance, a new ef- 
fect. But the process of translating the 
original intentions of the music into the 
new terms of recording technique is a 
boundlessly exciting one and it requires 
every bit of ability, imagination, knowl- 
edge, sensibility, intuition — and technical 
know-how — that our recording men can 
scrape together. 

Perhaps you see why I feel that sound 
recording is now an art and a potentially 
big art. 



SPEAKER ENCLOSURES 



(fioin 

••al)iiiol l)!ick is not closed off liy « rear 
p.'iiiel. Thus the elastic stiffness of the 
air (iocs not raise the resonant frequency 
of the speaker meclianisni. 

The Acoustic Suspension System 

Tlie acoustic suspension system, a 
rehitively recent (leveh)]iiu('Mt| applies 
the infinite l)atih' principle to a special 
speaker-enclosure couil>ination in which 
the speaker niochanisni and enclosure 
must he designed as a single unit. 

We have referred, in the chapter on 
loudspeakers, to the high values of bass 
harmonic distortion which are tolerated 
in speakers, compared to values con- 
sidered as acceptable maximums in am- 
pliticrs and pickups. These high values 
of distortion have two principal causes, 
both of which are related to the large 
excursions which the cone uuikes at low 
frequencies. (In the case of a direct 
iadiator the speaker cone must quad- 
ruple its distance of travel for each 
lower octave, if it is to keep up constant 
power ontjint.) The causal factors re- 
ferred to are: 

1. The voice coil tends to move out of 
tlie uniform magnetic field on large ex- 
cursions, and the magnetic force is re- 
duced at the peak of the cycle. 

2. Tlie meclianical speaker suspensions 
become non-linear on large excursions 
(they begin to "bind" in the axial 
direction, repressing cone mo\emciit on 
cycle peaks). 
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The (irst of these causes of distortion 
may be talcen care of, in good bass 
speakei's, by overhanging the voice coil 
past the magnetic gap. The voice coil 
may be made as much as inch longer 
than the gap, so that even on large luove- 
ments the same number of turns of cop- 
per w'ii"e is iiuiuersed in the magnetic 
tield. 

The second factor — non-linear speaker 
suspensions — has been with us for years 
in spite of repeated redesign of these 
suspeii.iions, and is thus the uuijor single 
cause of bass distortion in speakers. The 
acoustic suspension speaker system cuts 
the Gordian knot rather than unravel- 
ling it — the suspensions are almost done 
away with. 

The first design step is to eliminate 
most of the elastic tension of the me- 
chanical suspensions, so tliat the speaker ^ 
mechanical system is very loose. It can \ 
then lie moved back and forth without 
having to overcome any appreciable 
mechanical spring tension. Only a small 
fraction of the normal elastic stittness 
is built into the speaker (enough must 
be retained so that the voice coil can be 
centered in the gap without rulibing), 
and the resonant frequency of the un- 
mounted speaker mcchanisui is subsonic. 

This first step gives us a speaker which 
is, so to speak, a crippled unit. ^lounted 
in any conventional way the voice coil 
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dealer, or u ri/e us. 

AIJDAK COMPAIVY 

JOO Fifth Ave., dept. A, New York 36 
Fine audio-electronic apparatus over 30 years 
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ONE SPEAKER 
THE NORELCO 



covers the audio 
frequency range 





In a single twin-cone tiesign 
— Norcico Fiiii Resonance 
Spealiers provide quality 
equal to most elaborate 
multi-unit sound systems. 

Both high range and low 
range cones are operated by 
one magnet and one voice 
coil. Cones are always in 
phase and operate in har- 
mony. Coupling designs give 
imexcelled spatial distribu- 
tion throughout entire audio- 
frequency range. 

Priced from S.'i9.98 to $6.75 
in all standard impedances 
and sizes from 12 inches to 
5 inches. 




ADD TO . . . and improve any 
sound system with /fi/r^o® 
•full resonance speakers 




Send fo Depf, Afi for more delaits 
Jn.. 



would not be iuhibitpil from trm'elliiig 
out of tlie bounds of its linear magnetic 
patli, or even from 'iidttouiiug'' against 
parts of the magnet stiiiclurc, on high- 
power, low-freqiu'ucy signals. It is an 
incouii)lete speaker. 

The second step is to reiiitiodiice the 
spring tension that has been removed. 
]lo\vevei-, the spring that is introduced 
is pneumatie rather thnu niechanienl : 
we use the enclosed air of a sealed, rigid, 
Piberglas-filled enclosure. The same ef- 
fect tliat was a iiroblem previously — 
raising of the resonant frequene.\ of the 
speaker due to the elastic stitfness of 
the enclosed air of the cabinet — is here 
used to give the systeiti the character- 
istics that it needs. The pneumatic stiiT- 
ness of the enclosure substitutes for the 
decimated mechanical stiffness of the 
speaker suspensions, and the resonant 
frequency of the total mechanical system 
is raised to the value that it would have 
had originally, if it had been designed 
in the conventional way. 

The enclosed volume of air, compared 
to conventional speaker suspeusious, is 
an almost ideal spiiug, and does not 
create the non-linearity and distortion 
of the latter. Speaker bass liarnionic 
distortion is thus radically reduced. In 
the octave below 50 eps this reduction is 
claimed^ (depending on the frequency, 
and on the speaker systems to which it is 
comi)ared) to be bv a factor of between 
2 aud ]0. 

Unlike the totally enclosed cal)inet, in 
which there is no upper limit to the 
cubic volume of the enclosure for op- 
timum performance, the acoustic sus- 
pension system requires a cabinet of 
just that volume which will raise the 
resonant frequency to its proper value. 
This means that for a given speaker 
mechanism there will be an optimum 
rather than nn'ninn(in cabinet eize. The 
optimum cabinet size is fortunately con- 
veniently small — in the ease of the exist- 
ing eoiumercial unit built to this design 
it is slightly over two cubic feet over-all. 

]t can be seen that the acoustic sus- 
pension system is not really a separate 
speaker and enclosure, and may be 
thouirht of as a loudspeaker whose out- 
side material happens to be of wood. 

Figure 10 — 3 illustrates commercial 
apjilications of the types of direct-radi- 
ator mounting discussed. 

Part 2 of tlie chapter on enclosures, 
which will discuss horns and resonant- 
type enclosures, will appear next month. 
It will be seen that there is another ap- 
proach to reducing speaker distortion 
other than making the moving system 
linear for large excursions — that of re- 
ducing the excursion required for a given 
sound output. 



CLASSIFIED 



Rites: 10c p«r word par Iniirtlon for noncoRMrilil 
idvcrtlsiminti; 25* pir word for coMhkiIiI Ufm- 
tlsimenti. Ritas iri net, ind no discoinb will bt 
illowcd. Copy mmt b* iccompinlcd by raalttinM li 
fill, ind mist r»ch tha Naw York offlca by tb« 
tint of the month praeadlng tha dita of lisia. 



North American Philips Co 
100 Eait 42nd Street 
New York 17, N.Y. 
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2 Tlie claims are made hy the manufac- 
turers of tlie system, and by the person 
wlio liled the patent application on the sys- 
tem, who Iiappens to be the writer. 



THE AUDIO EXCHANGE lias ihe largest 
selection of new and fully guaranteed use<l 
enu i pnien t. fat alog of used equ i pnient on 
request. Audio KxeUaiiffe. Iiept. AE. ir>!)-Ht 
Hillairle Ave.. Jamaica X. Y. OL 8-0nr>' 
I -^(17 Mamaroneck Ave., White IMains, N. Y. 
\VH 8-3;i80 

AUDIO EXCHANGE EXCHANGES AUDIO 



HIGH-FIDELITY SPEAKERS HEPAIKED 
Vnij.rite Speaker SCrvice. 
70 Vosey St., New Y'ork 7, N. Y. rSA T-2580 



G-Elenient BKOAD-I'.AND I\M ANTENNAS. 
AH seanUcss aluniiiuini. S^lO.yS itpd. 
Wholesale Supply Co.. Lunenburg 10, Mass. 



FOR SALE: MaKneeord PTtv-P all-elen lonio 
mixer with ten- watt pl.iybaci; amplitler in 
single-cased unit. Can be attached ro aiiv Mag- 
necotd lueclianisni without inodificatinii.' Three 
louHutpedance niike inputs plus bridging input. 
Complete with 15-ips eqtializer anil all Cahle . 
In tine condition. Original cost. .S4L*(i. Will .sell 
I'or i^KIO deliverftl aiivwhei-e in U S. Jac IIolz- 
tnan. 301 Itleecker St.. New York Citv. 
OR 5-7137. ■ 



RECORDED TAl'i: MI SIC. recordin- tape, 
accessories, discoutiis. Kiavo Sale.**, L*70-N Con- 
cord Ave., West Hetiipstt-ad, N. Y. 



I- OR SALE : G-OlO Jensen TKI.\xr.\L 
speaker, inchtding cro.ssover network. $150 
E.xcellent condition. Box CK-l. Audio. 



ItCA 12800 It Studio Turntable, Pickering 
li)0 Jirin and 1)140 cartridge, ?17ij, N'ew York 
City. WA y-G;i8l 



WANT .V VEUV LOW-RKSON VNCE 
SPEAKER? 
Asl; your dealer to deiiion.<trate Iho Racoii 
tloat iuy-cone, foani-suspension loud.sj tea leer. 
Or write for literature and prices. Racon KWc- 
trie Co., 12G1 Rroadwai, New York 1 N Y 



EMPLOYMENT REGISTER 

ELECTRONIC ENGINEERS — Immediate 
openings in expamling engineering department 
for men with experience in any ol' the follow- 
ing tields : 

TV Transmitter and Studio Equipment 

Comnuinication Transmitters 

AM and FM Transmitters 
Permanent positions, chances for advancement, 
complete employee benefits. Please mail com- 
plete details and plioto to Personnel Depart- 
ment, Gates Radio Company. Qitincv, HI. 



ENGINEERS 

Mechanical — Electronic 

Must be experienced in the design and de- 
velopment of magnetic recording devices. 
Excellent opportunity to participate in 
challenging and interesting development 
work involving miniaturization, transistori- 
zation, and printed-circuit techniques. 

DRAFTSMEN 

with electronic or electro-mechanical ex- 
perience. Also TECHNICIANS for engi- 
neering Laboratory, These positrons are 
permanent. Generous employee benefits. 
For appointment call Diamond (N. |.) 
3-5700, or write to 

PRESTO RECORDING 
CORPORATION. 

Box 500, Paramus, N. ). 
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CRITICS ACCLAIM 

W/B STENTORIAN 
LOUDSPEAKERS 



The World's Finest Full 
Range and Extended Range 
Hi-Fi Loudspeakers 

A complete line of STENTORIAN 
l(ni(Upeakers is available, including 
Suprr Concentric Duplex Units, Ex- 
tended Kangt" Direct Radiators (8" 
and 10" inod(d« with universal voice 
coils, giving 1-8-15 ohm optional im- 
pedance) . tweeters, woofers and cross- 
overs. \ll speakers available with the 
famous W H STKNTOIUAN cambric 
cone construction. AT YOUR 
LOC\L DEALER. 



Send for Complete 
Descriptive Literature 

BARKER 
SALES COMPANY 

996-8 Edgewater Ave., 

Ridgeficld. N. |. 

Mnnufaetured In England by Whiteley Radio Co. 
— Morld leaders in loudspeaker manufacture tor 
30 years. 
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"Attenuators, 

Equalizers and Filters" 

by Or. George K. Telfeau and Or. Howard T.Tremaine 



This new book thoroughly describes tlie 
design, application an(l theory of opera- 
tion of every type of At t enuator. Kqual- 
izer and Wave Kilter. Covers all types of 
e(|ualization and attenuation used in 
audio recording and reproducing sys- 
tems, botli professional and home-type. 
Includes cliapter on hi-fi crossover net- 
works. Provides time-savitig charts 
which permit t lie easy determination of 
component values re(iuired in designing 
eciualizers and filters. Fact-packeci. in- 
dispensable to technicians in radio 
broadcasting, television, cinema work 
and to audiophiles. 176 pages; 5^2* x 
8J'2''; fidly illustrated. Deluxe %A00 

bard binding, postpaid t 

Also available in paper-bound 
edition^ postpaid $2.75 



HOWARD W. SAMS CO., INC.^ 



Howard W. Sami & Co., Inc., Dept. 20-F6 I 
2201 EatI 46th St., Indianapolis 5, |nd. | 

Send me: "Attenuators, Eijualizers & Filters"* 



□ Hard Binding ($-f.OO) □ Paixjr-Bound ($2.75) 

Name 

Address 



(priced sliehtly tiieher outsido U. S. A.) 
*" "rcle 648""""" 
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Allied Radio Corp 55 

Altec Lansing Corporation 39 

American Elite, Inc 63 

Apparatus Development Company 63 

Arnhold Ceramics. Inc 52 

Audak Co 61 
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Barker Sales Company 64 
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Electro -Voice, Inc Cover 4 

Elcctro-Voice Sound Systems 63 

Elgin National Watch Company 10 
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Fairchild Recording Equipment Co. 
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General Electric Company 64 

Goodmans Industries Ltd 5 



Harvey Radio Co.. Inc. 49 

Heath Co 41 

High Fidelity House 63 

HollywfOOd Electronics 63 

Hycor Co., Inc 56 

jensen Manufacturing Company 3 

Karlson Associates, Inc 54 

Kierulff Sound Corporation 63 

Lansing, james B., Sound, Inc 29 

Leonard Radio, Inc 59 

Leslie Creations 63 

Marantz Company 64 

Mcintosh Laboratory, Inc 50 

MuHard Overseas Ltd 11 

North American Philips Co., Inc 62 

Ortho-Sonic Instruments, Inc 63 

Orradlo Industries, Inc 13 

Pickering & Company, Inc 15 

Pilot Radio Corp 31 

Presto Recording Corporation ........ 35 

Professional Directory 63 

Rauland-Borg Corporation 44 

Recoton Corporation 50 

Rek-O-Kut Company 7 

Robins Industries Corp 63 

Sams, How^ard W., Co.. Inc. . . 64 

Santa Monica Sound 63 

Sherwfood Electronic Laboratories. Inc. . . 1 

Shure Brothers, Inc 4 

Sonotone Corporation . 33 

Tannoy (Canada) Limited 57 

Tung-Sol Electric, Inc 8 

United Transformer Co Cover 2 

University Loudspeakers, Inc 42, 43 

White, Stan, Inc 37 



preamplifier, complete $162* 

$189' 

'slightly tiigtier 

in west 
and deep soutti 



write for literature 



r* araniz company 

5 Vernon Blvd.. Long Island City 1. N. Y, 



EXPERIENCED 

SPEAKER & PICKUP 
ENGINEERS 



are needed for 

PRODUCTION DESIGN 

for econotnical mechanized inanu- 

factureof speakers and cartriilges. 

SPEAKER DEVELOPMENT 

for higii-fidelity. television, radio 
and special applications. 

CARTRIDGE DEVELOPMENT 

for high-fidelity application re- 
quiring very low tracking force. 



Send resume to 
R. C. Van Inwagen 
Television Ueceiver I>ept. 

GENERAL 0 ELECTRIC 

Electronics Park 
Syracuse, N. Y. 

■I'M ■ - . 
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PROFESSION 
DIRECTORY 



AL 



iii 


' Q<utU>tuau^ Sum l944 ' 




HOLLYWOOD ELECTRONICS 




DISTRIBUTORS OF HI-FI COMf 


ONFNTS 


7460 Melrote 


Ave-Lo» Angclet 46.Calif-WEb»l 


:r 3 8308 



HIGH-FIDELITY HQUSE 

Most complefe stock of Audii 
compenents in the West 
Phone: RYon >-«>7> 
536 S. Fair Oaks, Pasadtna 1, 



I alif. 



the fi)iest i)i Hi-Fi ^ 
featuring S'/ec2!!vJ^CC , 

HIGH FIDEUITY COMPONEN-js 



SOUNII 



B20 W. Olympic BWd. - L.K. 15, Cilil. - Rl 7 0271 



I 



I 



CANADA 
High Fidelity Equ ipment 
Complete Ll nei • Com plete Serrlee 
HI-FI Eecords — Componenti 
and AcceeeorlM 

/^LECTRO-POICE 

^ SOUND SYSTEMS 

Ul DONDAS ST. WEST. TORONTO, CANADA. 



GrBSON GIRL TAPE SPLICERS 



plices in a wink/ ^> ^r^> 0^ 

NO SClSSOtS! ■v-^'^^'^' 



At Your D«al«r» 
ROBINS INDUSTRIES CORP. 



Everythingin HI-FI Sound Equipment 



ITIC ■ICOIDIII 



WORLD'S FIKEST 
TAPE KECORDEII 



SANTA MONICA SOUND 

GRanltl 8.2834 
12436 Santa Monica Blvd., Wait Ln Angelit 25, Calif. 
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^ll^AUTOI 

B 



AUTOMATIC CHANCER NEEDLE BRUSH 



KLecNecDLE 



KLeeNeeOLE outomotically keepi 
record chonger needles clean. 
Il it designed lo remove the 
familior "dvst-blob" from under 
the needle point. At Your 
Dealer 



ROBINS INDUSTRIES CORP. Boyiidt 61, N. Y. 
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STEPHENS REORGANIZES. Bert Ber- 
lant and Beinard Cirlin have taken over 
management of Stephens Manufacturing 
Company of IjOS Angeles. For a consider- 
ation in excess of ^500,000 Robert Ste- 
phens, company founder and president, 
will retire from active management but 
will remain with the firm as chairman of 
the hoard of directors and engineering 
consultant. He will be responsible for the 
creation and development of new prod- 
ucts. Under the new set-up, Stephens 
Manufacturing will embark upon an ex- 
tensive expansion program. Berlant is 
well known in the audio industry for the 
development of the Berlant-Concertone 
tape recorder. CIrlln is the former general 
manager of Dumont Aviation Associates 
and is prominent as a management con- 
sultant and merchandising specialist. 

P^BSONNEI. NOTES. QU Semsky, long 
known for his many associations in the 
audio industry, has joined the sales staff' 
of Kisher Uadio Corporation ; he will| 
cover the metropolitan New York area 
. . . Harold Weinberg has resigned from 
the hi-n sales staff of Harvey Radio 
Company . . . Charles W. Hostemian is 
the iiewly-appointed general manager ofi 
t he electronics division of Sylvania 
Jay C. Fonda, who pioneered the first 
continuous recorder-reproducer, held an 
introductory showing of the latest *Con- 
Cordei" in New York on Way 18. 

Herbert O. Wilson has been appointed 
works manager of the Astatic Corpo- 
rat io n . . . Stanley L. Rudnlck ha s 
joined the National Company, Inc., as 
general sales manager of the Commercial 
Division; George E. Magrath, a National 
Company veteran, has been promoted to 
eastern manager of industrial sales . . . 
Vinton K, Ulrlch has resigned as general 
sales manager of the David Bogen Com- 
pany, Inc. . . , The entire audio industry 



its distress In the loss of Prank Adams, 
ORRadio eastern sales manager, who 
passed away recently in Philadelphia 
ai tei- a lengtliy illness. 

William E. PltzGerald has been ap- 
pointed new product sales director of AMI 
Incorporated, Grand Rapids, Mich., manu- 
facturer of coin-operated phonographs. 
He will continue to serve as advertising 
and sales promotion manager, a post he 
has held since joining AMI in 1950. In 
his new position Mr. FitzGerald will 
direct the promotion, marketing and sale 
of new products which include a quality 
line of high-fidelity home radio-phono- 
graphs, shown last winter at audio shows 
across the country and soon to be on the 
market. 



FM/(l 
antenna systems 

Higfi'sain Broadb.ind Yafll for max. sensitivity to both 
72 and 300 ohm input. Designed for fringe FM. 

APPARATUS DEVELOPMENT CO. 
Dept. C Wcthcrsficid 9, Connecticut 




ULTIMATE PERFECTION 
IN TONE ARM PERFORMANCE 



Ortho-sonic v/4 

TRACtCS COURSI or ORIGINAL RICORDING STTIUS 




VITAL ENGINEERING 
PRINCIPLE SOLVED! 

Tracking error completely eliminated 

FLAWLESS REPRODUCTION attained. 
Stylus moves in straight line from edge to 
center as in original recording. 
INSPIRED DESIGN: Increases record life 
. , . fits smallest cabinet . . . plays all 
size records ... no scratching possible 
... all popular cartridges fit. 
NEVER BEFORE in the history of Hi-Fi de- 
velopment has the introduction of a 
single component created such wide in- 
terest, laboratory and editorial endorse- 
ment. 

Get ORTHO-SONIC V/4 with its 10 incom- 
parable features. ONLY $44.50 

At Better Hi-Fi Dealers Everywhere 

WRITE FOR ILLUSTRATED LITERATURE 



ORTHO-SONIC INSTRUMENTS, Inc. 

66 B Mechanic Street, New Rochelle, N. Y. 



SHOW-OFF 




Accent tlieir colorful albums in this rollector-deslRiied 
WroiiRlit Iron Cabinet. Holds over 20O records Vertically Cor- 
rect to I'revent WarpinsI 10 handy compartments to Hie discs 
by composer, artist, title, etc. Sturdy construction, 20" x 22' 
x 10", rubber tips, I'lease remit $9.95 with order, shipped 
e\p. chgs. coll. Positively not in stores. 
.MO.VEY B.\CK GUARAMKKI 
©LESLIE CREATIONS • Box 9516 • Dept. 31 • Phlia.49. Pa. 
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$9.95 





Ask about the 
n e w C M 51 
shown hera 
(only 4 V2 ■ 
high), and the 
famous U47m. 
Write for com- 
plete detoiti. 



FUHKEM 

inoispuTHBLr... 

the world's best 
microphones 



Solt U.S. tmporttri 

/\merican 

FlTTE. INC 
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D«pt. A 
7 Pork Ave. 
New Yorit 16, N. r. 
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2 IMPORTANT DEVELOPMENTS 



Of INTEREST TO EVERY 



HIGH FIDELITY ENTHUSIAST IN THE COUNTRY 



ANNOUNCES 



NEW MODEL RC-456 — the flri* J-ipeed high 

fidelity retftreT chDn^er for 78 , 45, J3 Vj bnd 16% rpm. 




NEW LOW PRICE of at 

— the low«fl )n rh* field for a recognized high frdelifv changer. 



The New RC-4S6 Features: 
Manuel Operation 
Atiiotnaiic fnfermii 
Pre'M^iVwf for Easy Intt&Uatian 



. plus all the other features 
that have made ^^C>Ctc4 t'C fastest growing 
changer in the field. 




■■less cartridge — slightly higher West of Rockies 



For complete details, write to Dept. 3F-1 



ROCKBAR CORPORATION, 650 Halstead Ave., Mamaroneck, N. Y. Made in England 



m 
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NOW 

. 2 SIZES 

7' cover 
^-ofpfj^ every need 




J 





COMPOUND 
DIFFRACTION 
PROJECTOR* 



NO DEAD SPOTS NO HOT SPOTS 

Coverage is clear, penetrating, uniform, OFF AXIS and ON AXIS 

Success of the CDP is in the record of public address installations. 
Now in addition to the "848" E-V brings you the new, smaller, 
lower-cost "847!" Both now make it easy to take advantage of superior 
CDP wide-range performance for the smallest paging job as well 
as the largH!st stadium application, indoors and outdoors. Unique 
coaxial design, with its two specialized horn sections, provides 
smooth, extended high-frequency response and unusual low-frequency 
balance. Diffraction principle gives smooth, wide, uniform dispersion, 
without any cellular pin-pointing effect. Low distortion and high 
articulation improve speech intelligibility. Musicasting is full-bodied 
and clean. High efficiency and sensitivity provide superior coverage 
of the listening area with fewer units and at far less cost. There's 
no wasted power. Compare the CDP with any other unit in the 
environment in which it actually will be used— and hear the difference. 




COAXIAL WIDE.RANGE DESIGN 

Two coaxially mounted diffraction horns work 
from opposite sides of a slncle diaphragm. 
Each horn Is designed for optlnum reproduc- 
tion within its own range. 

PHENOMENAL POLAR PATTERN 

Smooth, pealt-free, wide. range re- 
sponse with over 120° sound cls- 
trlt)utlon at all frequencies up to 
10,000 cps. 

OPTICAL SLIT DIFFRACTION PRINCIPLE 

Uses acoustic application of optical silt dif- 
fraction for perfected smooth, uniform sound 
dispersion over entire listening area, virtually 
Independent of frequency. No pin-pointing effect. 

Unit may be mounted horizontally or vertical- 
ly to vary polar pattern for desired dispersion. 

TOUOH-PRACTICALLY INDESTRUCTIBLE 

Molded of fiberglass for Improved acoustic 
properties and extra strength. Weatherproof, 
blast-proof, splash-proof. 



Model S47 CDP. 12 watts. 16 ohms. Response 
250 to 10,000 cps. RETMA sensitivity rating 
51 db. Crossover at 1500 cps. Size 7V» in. 
wide. IIV* in. high, 10-7/32 In. deep over-all. 
Includes mounting bracltet. Net wt. 6V2 lbs. 

List. $46.3J Net, $27.80 

Model S46 CDP. 25 watts. 16 ohms- Response 
175 to 10,000 cps. Crossover at 1000 cps. 
Sensitivity rating 52 db. Size lOV^ in. wide, 
20Vi In. high, 20 in. deep over-all. Includes 
mounting bracket. Net wt. 12 lbs. 

List, $75.00' Net, $45.00 



■Pst. D169. 904 and Pat. Pend. 



For broadcast quality in public address, 
use E-V 664 cardioid dynamic microphone. 



No Finer Choice than 



Ask for a 
demonstration or 
get full facts. 

Send for CDP _ 
Bulletin No. 221 ^-66 

ELECTRO-VOICE, INC. • BUCHANAN, MICHIGAN 

HIGH-FIDELITY SPEAKER SYSTEMS, MICROPHONES. AMPLIFIERS. TUNERS. PHONO-CARTRIDGES 
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